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Fie: omments on the Proposed Title V Significant Permit

Dear Mr. Luong:

V/e are writing on behalf of Safe Fuel and Energy Resources California
("SI.FE.R California"), Peter Estracla, Leonardo Parra and. Nicolas Garcia to provide
comments on the South Coast Air Quality Management District's ("Air District")
proflosed Title V Significant Permit Revisions for Tesoro Refining & Marketing Co.
LLCI's ("Applicant") Carson and Wilmington sites (Facility ID Nos. 1746ss and
800'136, respectively). To implement its proposed Los Angeles Refinery Integration
and Connpliance Project ("Project"), the Applicant submitted 13 applications for
revir;ions to the Title V permits for its Carson site (b67G49, SG7G45, b676 46, s67647 

"567648. 567649. 575837. 575838, 575839 , 575940, 5759 4I, 57824g and 579249) and
five applications for revisions to the Title \r permits for its Wilmington site (567619,
567 4t39, 57 587 4, 57 5875 and bZbBZ6).

The Project will interconnect; operations at the two sites. Among other
comllonents, the Project will increase processing capability at the Wilmington site
by 6'000t barrels per day by increasing the firing rate of Heater H-100 which serves
the lracl;ionator column of the Delayed Coking Unit at the Wilmington site. In
addition, the Project would increase the capacity of the Hydrocracker fJnit at the
Carson site by approximately 10 percent. The Project also includ.es modifications to
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the Liquified Petroleum Gas ("LP(;") Railcar Loading/IJnloading Rack. enabling the
Carson site to unload an additional 4,000 barrels per day of LPG.

llhe modifications covered in the proposed Title V Significant Permit
Revisions cover only a fraction of the changes described in the Air District's Draft
Enr,'ironmental Impact Report ("DEIR") for the Project. Specifically, the proposed
Title V revisions cover two heaters (Wilmington Heater H-100 and Carson No. b1
vacr-lunL heater), the shutdown of the Wilmington FCCU, additions of various non-
emitting equipment, modifications to the No. 5 Flare System, and various fugitive
emission sources. There are numerous remaining components of the Project that
are not covered in the proposed Title V revisions.

VVe reviewed the Air District's proposed Title V revisions with the help of
techLnicill expert Phyllis Fox, Ph.D., QEP, PE, DEE,I and found that: (1) the
proposed Title V modifications for both the Witmington and Carson Operations are
inconsis;tent with many of the assu.mptions used in the DEIR to analyze the change
in emisr;ions from the Project; and (2) that the modifications for both the
l\Iihninlgton and Carson Operations allow much higher emission increases of NOx
than B.s;SUrrIed in the DEIR. If the Title V emissions changes were used. in the
DEIR's operational emission analysis, the Project would result in significant
emission increases of NOx.2 Therefore, either the Air District must revise the Title
V perrmj"ts to ensure that the assumed emission reductions in the DEIR are
achieve,l, or the Air District must t'evise the DEIR to use the Proiect's correct
emir;sion increases.

I. STATEMENT OF INTERI]ST

SAFER California advocates for safe processes at California refineries to
protect the health, safety, the stanrlard of life and the economic interests of its
menrbers. For this reason. SAFER California has a strong interest in enforcing
environmental laws which require the disclosure of potential environmental
impacts of. and ensure safe operations and processes for. California oil refineries.
Fail ure to adequately address the ernvironmental impacts of crude oil and fuel
productti transport, refini,tg, storage and distribution processes poses a substantial

I Dr. Fox's comments and curriculum vitae are attached and submitted in addition to the comments
in this letler.
2 The DEIR concluded that the Project would not result in any significant changes in emissions (see
DEIR,, Talcle 1.2-4).
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threat 1;o the environment, worker health, surrounding communities, and the local
economy.

Ilefineries and fuel storage ilnd distribution facilities are uniquely dangerous
and caprable of generating significant fires and the emission of hazardous and toxic
substarrces that adversely impact ilir quality, water quality, biological resources and
public health and safety. These risks were recognized by the Legislature and
Govern,or when enacting SB 54 (Hancock). Absent adequate disclosure and
mit:Lgation of hazardous materials and processes, refinery workers an,C surrounding
communities may be subject to chronic health problems and the risk of bodily rnjury
and deaLth.

F'oorly planned refinery and fuel products storage and distribution projects
also adtzersely impact the economic wellbeing of people who perform construction
and maintenance work in these facilities and the surrounding communities. Plant
shutdovvns in the event of accidental release and infrastructure breakdown have
cauiied ;prolonged work stoppages. Such nuisance conditions and catastrophic
evetrts impact local communities and can jeop ardtze future jobs by making it more
difficult and more expensive for businesses to locate and people to live in the area"
The participants in SAFER California are also concerned about projects that carry
serious environmental risks and public service infrastructure demand.s without
providing countervailing employment and economic benefits to local workers and
communities.

The members represented b,y' the participants in SAFER California live.
worJ<, rercreate and raise their families in Los Angeles County, including in or near
the 'Oity of Carson and the community of Wilmington. Accordingly, these people
would be directly affected by the Pr:oject's adverse environmental impacts. The
menrbers of SAFER California's participating unions may also work at the facilit5,
itself. T'he5'will, therefore, be first in line to be exposed to any hazardous materials,
air contrlminants, and other health and safety hazards, that exist onsite.

These comments are also submitted on behalf of individuals who reside
and/or vrork in the Project area, including Peter Estrada, Leonardo Parra and
Nicolas Garcia.

11094-0.16rc
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II. WILMINGTON TITLE V PERMIT MODIFICATIONS

It. The Proposed Modifications to the DCU H-100 Heater would
Increase Daily Criteria Pollutant Emissions

1'he Project increases the fir'ing rate of heater H-100 by 20 percent. from the
design heat release basis of 252 M.MBtu/hr to the maximum heat release basis of
302.4lVtMBtu/hr.3 The increased liring rate will increase emissions (in direct
prollortion).a Notably, however, the DEIR concluded that the increased firing rare
wou.ld reduce emissions of all criteria pollutants except for SOx. Dr. Fox explains
in her attached comments that the Air District achieved these rerCuctions bv
artificiaLlly inflating the baseline ernissions.5

T'he DEIR reports the following emissions reductions for heater H-100:

o NOx: -777.03 lbs/duy
. CO: -S.71lbs/duy

:#:?#1y,,#
The Air District must revise the Title V permit to impose enforceable emission
Iimits e.nsuring that these reductions are achieved, and the Air District must revise
the DEIR to correct the heater H-100 emission calculations using the correct
baserliner (daily average emissions in the years 2012 and 2013, not the gSth

percentjle of the maximum emissions).

Further, the application for rbhe heater H- 100 firing rate states that, "Tesoro
does not propose to increase the pobentials to emit for this heater."6 Yet, as Dr. Fox
points out, "the proposed daily SOx limit of 250 lbs/day and the proposed dailS' ROG
limit of 35 lbslday are much higher than the potential to emit for heather H-100."i
The B lbs/dav difference between the proposed ROG limit and potential to emtt (27
lbs/clay) tips the total Project ROG emissions of 49.09 lbs/day over the Air District's

'r DEIR, pp. l-11, 1-I2.
r Attachrnent A: Letter from Dr. Phvllis llox to Rachael Koss, June g,201G, p. B ("Fox Comments"').
-" Id.
6 SCI'QMD Application 567489, pdf t+.
i Fox Con:Lments, p. 3.

11091-0.16rc
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CEQA r;ignificance threshold of 55 lbs/day.8 Notably, the DEIR operational
emissions analysis assumes that the H-100 duty bump would reduce 

.'t/OC

emissions. Contrary to its application. Tesoro does, indeed, propose tp increase the
potentirals to emit for heater H- 100, and the proposed Title V permit cloes nothing to
ensure that the emission assumptions in the DEIR are achieved.

Permit Conditions A195.)O( and A195.YY Allow for Exceedances
of l-Hour Nox and SOx Ambient Air Quality Standards

Draft permit Condition S1l.X sets an hourly limit on NOx of 1ti.4 lbs/hr and
on [iOx of 14.08 lbs/hr. These hourly emission limits are consistent with emissions
userl in the criteria pollutant air quality modeling for heater H-100.e However. Dr.
Fox points out that other conditions in the draft permit "weaken these limits by
specif5ting an averaging time that allows exceedances of these 1-hour limits to be
avelfag€,4 os5."10 Specifically, Conctition A195.XX provides that compliance with the
"hourly'' NOx limit is based on a rolling 24-hour average. Similarly. Condition
A195.YY provides that compliance with the 1-hour SOx limit is based on a rolling
24-hour average. According to Dr. Fox, "[t]his type of averaging converntion allows
muc:h higher hourly emissions than were assumed in the criteria polltrtant
mod.elinrg, which was performed to demonstrate compliance with ambient air quality
starrdards."rl Dr. Fox goes on to explain that a rolling24-hour average "smooths
out emissions data and eliminates peak hourly values that would otherrwise exceed
the hourly values used in the air d,ispersion modeling analvsis and limited in
Condition S11.X."12 A rolling 24-hour average "guts the intent of the l-hour limit in
Conditirtn S11.X, which is essential to assure that hourly average ambient air
qua1ity standards are not exceeded."ls

Dtr. Fox points out that this problem is particularly critical for l{Ox. This is
because the DtrIR reports a 1-hour average NOx concentration of 301.4 ug/p;1,
comparerd to the State l-hour ambient air quality standard of 339 ug/rn;r. The DEIR
also reports a total l-hour average NOx concentration of 184.9 ug/m3. compared to
the federal l-hour ambient air qua.tity standard of 188 ug/mrl. The values reported
in the DEIR are very close to the State and federal standards. Thus, if the modeled

8 Id,.
e Id.
Ir Id., p. 4.
I Id"
i2 Id.
B Id.

1109.1-0.16rc
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NOx concentration increased by just 3.2 ug/m3, from 38.6 ugl6:l to 41,8 ug/m3, the
totaLl NtCx concentration would exceed the federal 1-hour NOx standard..ra
According to Dr. F ox, given the Air: District's proposed permit conditions allowing
the use of a 24-hour rolling average. it "is readily foreseeable" that the total NOx
conr:entration would exceed the federal l-hour NOx standard.i5 In Dr:. Fox's
opinion. the rolling 24-hour average may also allow violations of the 1-hour SOx
State (655 ug/m3) and federal (196 ug/m:r) ambient air quality standar.ds"16 The
prolrose d 24-hour averaging times allows potentially significant unmitigated air
quality impacts. Therefore, the Air District must eliminate the rolling average
con'',zent;ions in Conditions A195.XX and Algb.YY.

O. Proposed Permit Condition Agg.X Allows for Exceedance of
Hourly NOx Limit

F'roposed permit Condition i\99.X sets an exception to the new 18.40 lbs/hr
hourly lVOx limit as follows:

T'he 18.40 lb/hr NOx emission limit(s) shall not apply during the heater
sfartup, shutdowns or refractorv dryout periods. For the purpose of this
exception, each startup €veflt shall not exceed 48 hours, not including
rr:fractory dryout period .rp 1;o 48 additional hours and each shutdown event
s haII not exc eed 24 hours"

Dr. Fox explains that this exception is problematic for three reasons. First, it
"would allow unlimited increases irr NOx emissions. sufficient to violate the State
and federal 1-hour NOx ambient arLr quality standards."l? Second, aul;omatic
exernptions from permit limits dur.ing startup and shutdowns are not permitted. rs

Finztlly. the DEIR did not evaluate the impact of this exception (i.e., e)Kemptions
frorn hourly NOx limits) on ambienrt air quality.to Therefore, the Air District must
eliminate the exceprion in Condiric,n Agg.X.

t4 Id.
15 Id.
t6 Id.
t; Id. p.5.
rB Slerro Club u. Enuironntentol Protection, Agency, 2008 WL 5264663 (D.C. Cir. Dec. 1g, 200g).
lr) Iro)' Cornments, p. 5.

i:t09,1-0.16rc
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I). Stack Tests are Insuffrcient to Ensure Compliance with
Emission Limits

llhe draft permit provides that compliance with the emission limits for PM10,
ROt] and CO would be determined using an annual stack test,20 whil: compliance
with N(Jx and SOx limits would ber based on the use of a continuous emission
motritoring system ("CEMS"). Dr. Fox explains that "annual stack tests are staged
events rand are thus not adequate to assure that emission limits are met routinely
under a.ll operating conditions."2r Since CEMS are available for ROG and CO, Dr.
Fox recommends that CtrMS be required to determine compliance wit;h the
prollosed ROG and CO emission limits.z2 Dr. Fox points out that accrnrately
verifyinLg compliance with the ROC} limit is particularly important because the Air
Dist;rict "is in serious nonattainment with ozone ambient air quality stand.ard.s."23

III. CARSON TITLE V PERMIT MODIFICATIONS

A. The Proposed Permits Allows for Greater Emissions from the
Carson No. 51 (D63) Vacuum Unit Heater than Were Analyzed
in the DEIR

T'he Applicant proposes to rnLodify Carson No. 51 Vacuum ljnit Heater (D63)
to increase the maximum permitted firing rate from 276.95 MMBtu/hr to 360
IVIMBIulhr.2a The increase in firing rate will increase emissisns.25 The draft permit
sets nevv limits in Conditions A99.X1 (startup and shutdown exemptign), A195.X1
(NOx 2'Lhr average), 861.8 (fuel gzrs HzS limit), C1.X1 (hear input limit) and
D29.X1 (test methods). The draft trlermit sets the following emission }|mits for the
vacuum unit heater:

. CO: 29.61bs/MMSCF2G natural gas

. PM: 6.3 lbs/MMSCF natural gas

. VOC: 5.9 lbs/MMSCF nat,ural gas

20 Wilmington Draft Title V Permit, Condition .463.XX.
2l Fo:< Cornments, p" 5.
22 Id,.
2:r Id.
2{ DEIR, p. 8-3-56.
25 Fo>r Cornments, p. 6.
zt; 1,{\{$QIr = millions of standard cubic feet.

jl09-1-0,16rc
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NOx: 2.62lbs/day naturzrl gas.27

Dr. Fox converted these limits into pounds per day, assuming the ma.ximum finng
rate of 360 MMBtu/hr and the higher heating value of natural gas (10b0
MVtBttr/MMSCF):

. CO: 244lbslday (DEIR:247 lbs/day)

. PM: 52 lbs/day (DtrIR: Sli lbs/day)

. VOC: 48 lbs/day (DEIR: ,50 lbs/day)
o NOx: 2.62lbs/day (DtrIR: B.9B lbs/day)

Thes€ ELre consistent with the limits in Condition ,4.63.3. However, Dr.. Fox points
out thab these limits allow greater emissions than were analyzed in the DEIR.2s
ThuLs, the Air District must adjust the limits to reflect the DEIR analysis.

l'he proposed permit further: allows for greater emissions from the vacuum
uni1. herater than were analyzed in the DEIR because: (1) Condition Allg.Xl exemprs
the 2.6!1 lbs/hr NOx limit during st;artup and shutdowns for up to 48 hours; and (2)
Condition A195.X1 specifies that the 2.62 lbs/hr limit is based on a 24-hour rolling
averag€). The startup and shutdonrn exception is problematic for three reasons.
Firs,t. it could cause violations of the State and federal 1-hour NOx ambient air
quality standards.2e Second, autornatic exemptions from permit limits during
startup and shutdowns are not perm'tted.3o Finally, the DEIR did not evaluate the
impact of this exception (i.e., exemptions from hourly NOx limits) on zrmbient air
quality.;lt Therefore. the Air DistrrLct must eliminate the exception in Condition
A99.X1 The 24-hour rolling average is problematic because it allows much higher
NOt< emissions than assumed in thLe DEIR. According to Dr. Fox, these higher NOx
emirisions could cause violations of the State and federal l-hour NOx ambient air
qua[it5t standards, and exceed the.,A,ir District's 55 lbs/day NOx CEQA. significance
threshold.32

2i Carson Draft Title \r Permit, pdf 1.
28 Fo.r Comments. p. 6.
2e Id,.
rro Sle'rro tllub u. Enuironmental Protection. Agency. 2008 WL 5264663 (D.C. Cir. Dec. 1g, 2008).
;tr P6's Cornments, pp . 6-7.
:t2 1d,.. p " 1' .

i]09.1-('r46rc
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13. The Proposed Permit Contains No Limit on SOx in lb/day or
Ib/IVIMSCF for the Vacuum Unit Heater

llhe proposed permit limit firr the vacuum unit heater is 162 ppmv of HzS in
the fue.[ gas, averaged over three hours and excluding any vent gas fr,rm emergency
mal.function, process upset or relief valve leakage.33 Dr. F ox explains that "this
corl,3erlt;ration limit is equivalent to 4.8 lbs/hr of HzS. When the fuel is combusted, it
converts to SOz. Thus, the proposed limit on HzS concentration in the fuel gas rs
equivalent to an SOz emission rater limit of 9.6 lb/hr or 230 lb/day."se Yer, the DEIR
assrrmes the daily controlled SOzemissions from the vacuum unit heaLter are 4.94
lbs/day;]5 anfl the net increase in SOz from the increased firing rate is 1.80 lbs/day.;re
Thus the proposed permit allows g'reater emissions from the vacuum unit heater
tha n were analyzed in the DEIR. .According to Dr. F ox, when the increase in SOz
allowed, from the vacuum unit heater is combined with other Project flOz emission
increas,os and decreases (as reportr:d in DtrIR Table 4.2-4), the Project SOz
emissions are 230 lbs/day.rli This exceeds the Air District's SOz significance
thrershold of 150 lbs/day.'ts Thus, the proposed Title V permit allows aL significant
air ,luatity impact not disclosed in the DtrIR.

Stack Tests are rnsuffrcient to Ensure Compliance with
Emission Limits

T'he draft permit provides that compliance with the emission limits for PM,
ROG. NfOx and CO would be deterrmined using an annual stack test.rle Dr. Fox
expJ,ains that "annual stack tests are staged events and are thus not aLdequate to
assure that emission limits are met routinely under all operating conc1i1iotm."'1r)
Since CEMS are available for NOx, ROG and CO, Dr. Fox recommends that CEMS
be required to determine compliance with the proposed NOx. ROG &r,C CO emrssion
Iimits.+1 Dr. Fox points out that accurately verifying compliance wit| the NOx and

,r;r Carson Draft Title V Permit, pdf aT.

'lr Fox Comments, p. 8.
'r5 DEIR. p. B-3-48.
;](i DEIR. Table 4.3_6.

'17 Fox Comments, p" 7.
ta Id,.
;re Carson Draft Title V Permit, Condition D2g.X1.
10 Fo'r Comments, p" 8.
+1 Id.

o.
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ROG limits are particularly important because the Air District "is in serious
norratta.inment with ozone ambien,t air quality standards."42

The Proposed Permit Allows Emissions from the Refrnery
Flare No. 5 System (Process 21, System 6) that Are Not
Evaluated in the DEIR

The proposed Title V permit adds the Alkylation llnit (Process g, System 1)
to the Refinery No.5 Flare Syste6.'rr The DtrIR does not specifically disclose this
addition: it merely mentions that "[p]art of the piping associated with unit
motlifications may include installation of new pressure relief valves that will tie into
the various Refinery flare."+'r

The proposed Title V permit; changes the emission limits for this flare svsrem
as frllows:

. ROG: from 36 lbs/day to 48.7 lbs/day;

. CO: from 21 lbslday to 2,18.33 lbs/day; and

. PM: from 106 lbs/day to it2.14 lbs/da5r"

According to Dr. Fox. the addition of the flare system would also increase NOx and
SOx emissions.a5 The proposed permit modifications do not include anJ- limits on
NO:< or SOx. Further, the DEIR does not include these emission increrases.

Dr. Fox provides that the flare system increase in ROG emissions (12.7
lbs/<lay), when added to other Project increases and decreases in ROG emissions
(found in DEIR Table 4.2-4), result in total ROG emissions of G1.8 lbs/day, which
exceeds the Air District's ROG sigrrificance threshold of 55 lbs/day.-16

E. The Proposed Permit Fails to Require All Necessary
Conditions for the IrCCU Shutdown

The proposed permit requires the shutdown of the FCCIJ equipment in
Con,lition L341.X1. Dr. Fox points out that the proposed permit fails to include the
rem(lval of all supporting fugitive components or. in the alternative. fa,ils to explain

12 Id.
43 Drlft Carson Title V Permit, pdf 45.
I 
' DEIR, p. 2-46.

15 Fo>; Comments, p. 9.
16 Id.

309-1-046rc
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how the components would be abandoned in place.a? Dr. Fox explains that if the

com'ponelnts are abandoned in place, the proposed permit must impose conditions

that ensure "piping and" components are maintained hydrocarbon free, either by

blinit flanging or by blind flanging and air-gapping."+a If the permit does not

contain these conditions, the DEIR must be revised to eliminate the assumed ROG

red.uctions of L7.6lbs/day from FCCU fugitive components.ae If the reductions are

elimLinal;ed, the total Project VOC emissions would increase to 67 lbs/day, which
exc€r€ds the Air District's ROG significance threshold of 55 lbs/day.50

IV. CONCLUSION

The Air District cannot issue the proposed Title V permit modifications for

the Witrnington and" Carson Operations. The proposed modifications for both the

Wilmin{$on and Carson Operations are inconsistent with many of the assumptions

used in the DEIR to analyze the change in emissions from the Project, allow much

higher ermission increases of I.{Ox than assumed in the DEIR, and fails to ensure

that; ambient air quality standards are not exceeded.

Sincerely,

Rachael Koss

REI(:ric:

+t [fl.,., p. [0.
+a [flt.
+s ldt,.
50 Id".

3094-046rc
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Phyllis Fox, Ph.D., PE

745 White Pine Ave.
Rockledge, FL 32955

321-626-688s

June 9,2016

Rac hael Koss
Aderms Broadwell joseph & Cardoz,o
601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080-7037

Dear Ms. Koss:

['er your request, I have revie:wed the proposed Title V significant permit
revisions for Tesoro Refining & Marketing Co. LLC, the Wilmington site (Facility ID

#8011436) and the Carson site (Facility ID #171655). I reviewed the separate draft Title V

perrnit for each facility. As the draft permits do not have any official page numbers, my

cital:ions herein are to the pdf page number in each separate clocument. 
.fhus, 

the first
page of the draft Wilmington Title \/ permit is pdf 1, etc. and the first page of the draft
Carrson Title V permit is also pdf 1, etc.

l-he proposed modifications are based on changes described in the Draft
Environmental Impact Report (DEIR) for the Tesoro Los Angeles Refinery Integration

and Cornpliance Project (Project).1 llhe specific modifications covered by' this revision

to the Title V permits represent only' a tiny fraction of the changes described in the

DEIR. They cover two heaters, Wilrnington DCU heater H-100 and Carson No. 51

vacuum heater; the addition of various non-emitting equipment; modifications to the

No. 5 Flare System; the shutdown ol'the Wilmington FCCU; and various fugitive
emission sources.

Based on mv review, summarized below, many of the proposed modifications

allow much higher emissions than assumed in the DEIR.

' Enrironmental Audit. Inc., Tesoro Los Angeles Refinery Integration and Compliance Proiect Draft Environmental
Impact Report, March 2016, Available at: http://rvwrv.aclmd.govihome/library/docurnents-support-rnaterial/lead-
agcn(j) -perm it-projects.



Rel;rtionship to the DEIR

The DEIR evaluated the significance of the Project's operational ernissions by

calcr-rlating the change in daily emissions due to the Project, relative to the CEQA

base:line in201.2 to 2013 as follows:2

Increase in Emission - Project Emissions (lb/ duy) - Baseline Emissions (1b/ dav)

The resulting emission changes for all Project components in pounds per duy (1b/clay)

w€rr3 compared to the SCAQMD's CEQA significance thresholds. This arralysis is

summanzed. in DEIR Table 1.2-4, wtrich concluded that the Project woulcl not result in

any significant changes in emissions.

My review of the proposed Title V permit modifications indicates that they fail to

assu re the emission reductions assurned in the DEIR are achieved in practice and are

enfc,rceable.3 The DEIR deviated frc'm the standard emission increase callculation for

heaters that experienced an increase in firing rate. For these heaters, the DEIR used the

98th. percentile of the maximum emission rate as the baseline, rather thani the daily

average emissions in 2012 and 2013. See my DEIR Comment V.C. This artificially

inflzrtes the baseline, reducing the ermission increases from increases in heater firing

rates. The use of an inflated baseline means the emission changes ascribed to the

Project are much lower than the actual emission changes that will occur as a result of

the .Project. The Title V permits must either be modified to assure that the assumed

emir;sion reductions are achieved in practice and are enJorceable, or the DEIR must be

morlified to use the correct CEQA baseline and the Title V permit adjusted to ensure

they are enforceable.

Wilmington Title V Permit Modifications

DCIJ H-100 Heater Duty Bump

The draft permit includes ne\,v conditions for this heater at: A63.X.X (PM10, ROG,

CO emission limits), A63.YY (NOx, SOx emission limits), A99.X (NOx emission limit
startup and shutdown exemption), r\195.XX (NOx rolling 24-hr average), A195.YY (SOx

rolling 21-hr average), and D29.X (annual stack tests). The changes to the permit are

reportedly based on SCAQMD Application 567139.

' DEIR. Appx. B-3.

' DEIR, Appx. B-3 and Table 4.2-4.



D nily Criteria Pollutnnt Enissiotrs

The Project increases the firing rate of heater H-100 by 20o/o, frorn the design heat

release basis of 252 MMBtu /hr to the maximum heat release basis of 302.4 MMBtu /hr.t
Increased firing rate increases emissions in direct proportion to the increase. However,

the DEIR concluded that the increased firing rate would reduce emissions of all criteria

pollutants except SOx by using the wrong baseline as explained in my comments on the

DEIR. The emission reductions for heater H-100 claimed in the DEIR are as follows:S

: )3:,.i'|lu^l:l'"'IJ

. PM10: -0.98 lb/ day

. PM2.5: -0.98 lb/day

: J;:#Hi:i::ITJ

As explained in my comments on the DEIR, this counterintuitive result was

obtzrined by using the 98th percentile of the maximum emissions for baseline emissions.

Horvever, this heater does not operate day in and duy out at the 98ft percentile value.

The Title V permit must impose enforceable emission limits to assure that the

reductions assumed in the DEIR are achieved in practice or the DEIR must be revised to

correct the heater H-100 emission calculations using the correct CEQA baseline.

Further, the SCAQMD permit application for the subject modification to heater

H-100's firing rate asserts that "Tesc'ro does not propose to increase the protentials to

emit for this heater."6 However, the: proposed daily SOx limit of 250Lb/day and the

prolrosed daily ROG limit of 35 lb / tlav are much higher than the potential to emit for

heai:er H-100. The SOx PTE is 133 Ib/day, compared to the proposed lim,it of 250

lb I tlav. The ROG PTE ts 27 lb / day,7 compared to the proposed limit of i]5 lb / dav . The

8Ib/day difference between the proposed ROG timit and the ROG PTE (35-27:8) is

sufficient to tip the total Project ROG emissions of 19.09 lb / day over the CEQA

sigrLificance threshold of 55 lb/day ('49+8-$7>55;.s The DEIR, on the other hand,

asslrmes the H-100 duty bump woulid reduce VOC emissions. Thus, it is evident that

t DEtR.pp. l-llll2.
t DEtR. Table 4.2-4.

" SC,\QMD Application 567439, pdf 14.

' SC,\QMD Application 567439, pdf 14.

8 Revised ROG emissions :49.09 + 35 - 27::tj lb/day, which is greaterthan 55 lb/day.



the proposed Title V permit limits do not assure that the emission assumptions in the

DEIR are achieved.

Hourly NOr nnd SOx Limits

Condition S11.X sets an hourty limit on NOx of 18.4 Ib/hr and an hourly limit on

SOx of 14.08 lb/hr. These hourly emission limits are consistent with emissions used in

the ,:riteria pollutant air quality moclelling for this heater.e

However, subsequent conditions in the draft Wilmington Title V permit weaken

thes,e hourly limits by specifying an averaging time that allows exceedances of the 1-

hour limits to be averaged out. Condition A195.XX stipulates that compliance with the

"hourly" NOx limit is based on a rolling 21-hour average. Condition A195.YY

stipulates that compliance with the l-hour SOx limit is also based on a rolling 21-hour

average. This type of averaging cor''rLv€rltion allows much higher hourly emissions than

were assumed in the criteria pollutant modelling, performed to demonstrate

conrpliance with ambient air quality' standards.l0

A rollin g 21-hour average srnooths out emissions data and eliminiltes peak

hourly values that would otherwise exceed the hourlv values used in the: air dispersion

morleling analysis and limited in Condition 511.X. A rolling21-hour average works

like this. You take the first 24 hourly measurements (which may include values that

excr:ed the hourly permit limit by u significant amount) and you average them all

togr:ther for the first data point. You then drop out the first hourly valuer and average

the next 24hourly measurements. )1ou continue in this manner, rolling through the

entjre data set,2l hours at a time. I:[ anv of these 21-hour averages excee'ds the hclurlv

averages in Condition S11.X, it's a violation of the limit. This guts the intent of the 1-

houLr limit in Condition S11.X, whiclh is essential to assure that hourly average ambient

air ,quality standards are not exceecled.

This is particularly critical for NOx. The DEIR reported a total 1-hour average

NCx concentration of 301 .4ug/m3, compared to the State 1-hour ambient air quality

standard of 339 ug/m3.11 The DEIR also reported a total 1-hour average NOx

' Th" air quality moclelling assumed: NOx'.2.7761,36a g/t and SOx: 7.97a5803 g/s. (Fil,:s: I&C - 1-8-hr

(incl Cogen)_2011_NOX.clta and I&C - 1-8-hr (incl Cogen)-2011-SOX.ctta). These are equivalent to

(2.7',7686a g/s)(60 s/min)(60 min/hr)(0.00220162\b/g):22.03lb/hr for NOx and (1.9145803 g/s)(60

s/ nr in) (60 min/ hr) (0. 00220162 Ib / e) : 1.5.2 lblhr for SOx.

t0 DEIR, Table 1.2-1,2 and Table L0, p. 8-3-23.

" DEIR. Table 4.2-12.



con(rentration of 1,84.9 rrg/m3 comperred to the federal 1-hour ambient air quality

standard of 188 ug/m3.12 These values are very close to the standards. If the modelled

NOx concentration increased by just 3.2 ug/m3,13 from 38.6 ug/m3 to 17.i3 ug/m3, the

total NOx concentration would exceed the federal 1-hour NOx standard. This is readily

foreseeable, given the 24-hour rolling averaging time. Thus, the proposed 21-hour

aver:aging times allows potentially significant unmitigated ambient air quality impacts.

The rolling Zl-hour averagin{l convention may also allow violations of the L-hour

SOzState (655 ug/m3) and federal (196u9/m3) ambient air quality standiards, especially

the federal stantlard.

Therefore, the 24-hour rolling average conventions in Conditions .A195XX and

A195.YY should be eliminated.

E xceptions to Hourly NOx nnd SOx Linits

In addition to the generous averaging convention for hourly NOx and SOx

limits, Condition A99.X at pdf 19 sets an exception to the new hourly NC)x limit as

follows:

The 18.:10 lb/hr' \OX enrission lirnit(s) shlll not annlv durins the heatet' staltun. shutdon'ns
or refractorv dn.out periocls. For fhe nurpose of this ercention. each st:rt'tup event shall not
erceed .[8 hours, not includinq refi'actolv drvout net'iotl up to -18 irdditional hours and eirch

shutou'n event shirll not erceetl 2.1 hours.

This exemption would allow unlimited increases in NOx emissions, sufficient tcr

violate the state and federal 1-hour NOx ambient air quality standards arrd exceed the

55|,c/day NOx CEQA significance threshold for up to 48 hours at a time. A 10-fold

increase , for example, is plausible as; the SCR system, which tvpically recluc es 90% of

the NOx, would be off-line. This would be sufficient to violate the federill and state 1"-

hour NOx ambient air quality standards and exceed the CEQA NOx significance

thre:shold.

The DEIR did not evaluate the impact of exemptions from hourly NOx limits on

ambient air quality. This exemption results in a significant impact that vras not

disclosed in the DEIR. Further, automatic exemptions from permit limitr; during

't Dt,lR, Table lo, p.8-3-23.

't l-hr federal NOx NAAQS - total : 188- 184.'9 :
l-hus. a l0o/o increase in the l-hour NOx emission

3.9 ug/m'. The modeled l-hour federal impact is 38.6 ug/m3.
rate would exceed the federal l-hour NOx NI\AQS.

\
J



startups and shutdowns are no longer allowed.la The exemption in Condition A99.X

sho'lld be eliminated.

Conryliance

Compliance with the emission limits for PM10, ROG, and CO is determined

using an annual stack test,ls while compliance with NOx and SOx limits is based on the

use of a SCAQMD-certified continuous emission monitoring system (CEMS). Annual

stack tests are staged events and are thus not adequate to assure that emjlssion limits are

met routinely under all operating conditions. As CEMS are available for ROG, CO, and

PM,, they should be required to determine compliance with the proposed ROG, CO, and

PM emission limits. It is particularJ.y important to accurately verify com.pliance with

the ROG limit as the SCAQMD is in serious nonattainment with ozone ambient air

quality standards.

Carson Title V Permit Modifications

Carson No. 51 (D63) Vacuum Unit l{eater

The Carson No. 51 Vacuum tJnit Heater (D63) will be modified to increase its

ma><imum permitted firing rate frorn 276.98 MMBtu/hr (98ft percentile)tr.' to 360

MlvlBtu f hr.t, The increase in firing rate will increase emissions. The draft Title V
per:rnit sets new limits at A99.X1 (startup and shutdown exemption), A195.X1 (NOx 2a

hr average),867.8 (fuel gas HzS limit), C1.X1 (heat input limit), and D29.X7 (test

methods).

NOr, ROG, CO, atd PM Enission Linits

The draft permit sets the following emission limits:18

o CO: 29.61b/ MMSCF natural gas

. PM: 6.3lbs/MMSCF rLatural gas

. ROG: 5.9lbs/MMSCF natural gas

o NOx: 2.62lbs/duy natural gas

ra,(ir:r'rrr Clth it. F.rruinuunetrtol Protcr:titttt Ag,::trt,11,1008 l!L 52&t663 (D.C. (lir., i)cc.. 19, /{.t()B).

't Wilmington Draft Title V Permit. pdf 18, Condition A63.XX.

'u DIrR, p. B-3-56.

't DfllR, p. B-3- 49 and Wilmington Draft Title V Permit, Condition C LX I .

'n Currson Draft Title V Permit, pdf l.



Assuming the maximum firing rate of 360 MMBtu /hr and the higher heating

value (HHV) of natural gas of 1050 MMBtu/MMSCF1e, these are equivalent to:

. CO: 24abs/duy (DEIIR:2a7 lbs/duy)

. PM: SZlbs/duy (DEIR: 53 lbs/duy)

: l:: :r,y:#il1?:ll.:: H,,ltI,^,,

These calculations indicate that the limits in lb/MMSCF natural gas are consistent with

emissions assumed in the DEIR and the limits in lbs/duy in Condition 463.3.20

The DEIR calculated the increase in emissions from the increased firing rate

relative to the 93ttr percentile baseline, which is the wrong CEQA baseline. Thus, these

limLts allow a higher increase in emlssions of these pollutants than assunled in the

DEIR. However, it appears that the excess is much smaller than in the cetse of

Wilmington heater H-100. These lirnits should thus be adjusted down to account for

reductions relative to the2012/201,3 average CEQA baseline rather than the 98th

per,ssnlile baseline.

However, Contlition A99.X7 at pdf 46 exempts the 2.62lbs/hr NOx limit during

startups and shutdowns and allows the exemption to last up to 48 hours. Condition

A1!)5.X1 further specifies that the 2.621b/hr limit is based on a 24hour average.

Thus, as explained for Wilmington heater H-100, the exemption and the 24 hour

average allow much higher NOx enrissions than assumed in the DEIR. llhese higher

NC,x emissions could cause violations of the State and federal 1-hour NOx ambient air

quaLlity standards as well as exceed the 55Ib/hr NOx significance threshold.

The DEIR did not evaluate the impact of exemptions from hourlv NOx limits ttn

amlcient air quality or the impact of using a21-hour average on compliance with the 1-

hour NOx standards. Further, automatic exemptions from permit limits cluring

startups and shutdowns are no lonpler allowed.2l The exemption in Condition A99.X1

should be eliminated.

'" DlalR, Appx. B-3, p. B-3-48.

t" Cirrson Draft Title V Permit, pdf 46: ROG <,18.67 lb/day: CO <243.33 lbs/day: PM <52.14 lb,/day.

t'Srarru ('lub r-. Ilnvirontnentul Proteclion Agettc1," 2008 WL 526-t663 (D.C. Cir., [)ec. 19.200tt).



SOt: Emission Limit

The draft Carson Title V perrnit does not contain a limit on SOx inlb/day or

Ib/IMMSCF. Rather, it sets a limit of 762 ppmv on HzS in the fuel Bds, averaged over 3

hou rs and excluding any vent gas from emergency malfunction, process upset or relief

valrze leakage.22 This concentration limit is equivalent to 4.8 lb/hvzz of HzS. When the

fuel gas is combusted, the HzS is converted into SOz. Thus, the proposed limit on HzS

concentration in the fuel gas is equivalent to an SOz emission rate limit of 9 .6lb/ hr or

230Lb /duy.

The DEIR, on the other hand,, assumed the daily controlled SOz emissions from

this heater are 194\b/dav2a and the: net increase in SOz due to the increased firing rate

are 1.80 lb/ day.zs Thus, the Carson draft Title V permit fails to limit SOz emissions to

thor;e assumed in the DEIR.

The increase in SOz allowed from this single heater, combined with all other

Project SOz emission increases and decreases as reported in DEIR Table 4.2-4, is 230

Ib/,Jay. This exceeds the SOz significance threshold of 150 lb/d,ay.26 Maximum claily

SO:: emissions could be even higher, as the 160 ppm HzS limit is exempted under certain

upset conditions. Thus, the draft Carson Title V Permit allows a significant air quality

impract not disclosed in the DEIR.

Complinnce

Compliance with the emissic,n limits for PM, ROG, NOx, and CO is determinec-l

using an annual stack test.27 AnnuaLl stack tests are staged events and are thus not

adequate to assure that ernission limits are met routinely under all operating conditions.

As CEMS are available for NOx, ROG, CO and PM, they should be required to

det,ermine compliance with the prolposed NOx, ROG, CO, and PM emission limits. It is

particularly important to accurately' verifv compliance with the NOx and ROG limits as

the SCAQMD is in serious nonattainment with ozone ambient air quality standards.

" Draft Carson Title V Permit, pdf 47.

r3 Converring ppm H2S to lb/hr H25: (160 pprn)(34 lb/lb-moleX360 MMBtu/hr)(1,000,000 scflMMsfc)/1050
MMBtu,'MMscfi[386.5 ftiilb-lb-rnole x 106 pp,mJ - -1.83 lb/hr HzS.

t* DEIR, pdf 8-3-48.

tt DEIR. Table 4.3-6.

tt' Total Project SOz emissions : <0.01 + 230 =' 230 lb/day.

tt C,rrson Draft Title V Permit, pdf 48, Condition D29.xl.



l'he draft Carson Title V permit does not explain how compliance with the HzS

limit will be determined. In fact, it eliminates Condition D90.16, which required

morritor:ing for HzS, but fails to replace this condition.

l. he draft Carson Title V perrnit should be modified to include a SOx limit

consisternt with DEIR assumptions and should require compliance using a SCAQMD-

certifiecl continuous emission monitoring system (CEMS).

Ref Lnery Flare No. 5 System (Process 21, System 6)

lihe draft Carson Title V perrnit adds the Alkylation Unit (Process 9, System 1) to

the Refinery No. 5 Flare System.28 l'his adclition is not specifically disclosed in the

DEIR, b'eyond a general mention that "[p]art of the piping associated with unit

morlifications may include installation of new pressure relief values that will tie into the

varLous Refinery flare."Ze The emission limits for this flare system are changed as

foll,rws:

o ROG: from 36Ib/duy to 48.7 lb/day
. CO: from 21lb/duy tc,213.33Lb/duy

PM: from 106 lb /duy t:o 52.14Lb / day

The: addition of the Alkylation Unit to the No. 5 Flare System would also increase NOx

and SOx emissions, but the proposed permit modifications do not include any limits on

NCx or SOx.

-lhese emissions changes are not included in the DEIR. The increase in ROG

emissic,ns,727 lb/day, when addecl to other Project increases and decreases in DEIR

Tat,le 1.2-4, results in total ROG emissions of 61.8 lb/day, which exceeds the ROG

sigrrificance threshold of 55 lb / day. Further, the draft Carson Title V permit fails to set

emi.ssic,n limits for this flare system on NOx or SOx or to include anY colnpliance

monitoring. The proposed recluctic,n in PM emissions is unsupported and inconsistent

with actding the Alkylation Unit to the No. 5 Flare System.

rt Draft Carson Title V Permit, pdf 45.

t" D,glR. p. 2-46.



FCCU S,hutdown

I'he draft Carson Title V pern:rit requires the shutdown of FCCU equipment in

Con.clition L341.X1. This equipment list is incomplete. The DEIR also took credit for

77 .6lb I day of ROG emission reductions from FCCU fugitive comPonents.3O

l'he draft Carson Title V perrnit should be modified to require the removal of all

supporting fugitive components in this condition or explain how it will be abandoned

in place. If the latter, conditions must be imposed to assure piping and components are

maintained hydrocarbon free, either by blind flanging or blind flanging and air-

gapping.3l Otherwise, the ROG reductions assumed in the DEIR should be eliminated.

The elirnination of these ROG reductions would increase total Project VOC emissions to

67 16/,J,ay $9.09+17.6:66.69), which exceeds the ROG significance threshold of 55

lb / rlav.

Phvllis Fox, Ph.D., PE

t" DEIR. Table 4.2-4.

'' S.:e SCIAQMD Application 561649, pdf 512.
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Phyllis Fox
Ph D, PE, BCEE, QEP

Environmental Management
745 White Pine Ave.
Rockledge, FL 32955

321-626-6885
PhyllisFox@gmail.com

Dr. Fox has over40 years of experience in the field of environmental engineering, including air

ltollution control (BACT. BART, MACT. LAE,R, RACT), greenhouse gas emissions and control,
cost refTectiveness analyses, water quality and water supply investigations, hydrology, hazardous
rryaste investigations" environmental permitting, nuisance investigations (odor, noise),
r:nvironmental impact reports, CEQANEPA documentation, risk assessments, and litigation
l;upp,0rt.

I=DUCATION

Ph.D. E,nvironmental/Civil E,ngineering, University of Califbrnia, Berkeley, 1980.

I\4.S. Environmental/Civil E,ngineering, University of California. Berkeley, 1975.

ll.S. Physics (with high honors). University of Florida. Gainesville, 1971.

IREGISTRATION

llegistered Professional Engineer: Arizona (200l -20l 4: #36701 ; retired), California (2002-
present; CH 6058), Florida (2001-present: #57886), Georgia (2002-2014: #PF'027643; retired).
'Waslrington (2002-2014.#38692: retired). Wisconsin (2005-2014:#37595-006; retired)

lJoard Certif-ied Environmental E,ngineer, American Academy of Environmental Engineers,

Certified in Air Pollution Control (DEE #01-200l4)^ 2002-present
rJualified Environmental Prof'essional (QEP). Irrstitute of Prof'essional E,nvironmental

Practice (QEP #02-010007), 2001 -present

IPROFESSIONAL HISTORY

llnvironmental Management, Principal, 1 98 1 -present

l-awrence Berkeley National Laboratory. Principal lnvestigator, I 977 -l 98 |

l.Jniversity of California, Berkeley, Program Manager, 1976-1977

l3echrtel. Inc.. E,nsineer. 197 l -197 6" 1964-1966

IPROFESSIONAL AFFILIATIONS

,American Chemical Society (l 98 I -201 0)
lPhi []eta Kappa (1970-present)
lSigma Pi Sigma ( 1970-present)
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LVho's Who Environmental Registry, PH Publishing, Fort Collins, CO, 1992.

W'ho'sWho in the World, Marquis Who's Who, Inc., Chicago, IL. llth Ed.. p.3l l, 1993-present.

V[/ho's Who oJ-American Women,Marquis Who's Who, Inc., Chicago, lL, l3th [rd., p.264^ 1984-

present.
Who's Who in Science and Engineering, Marquis Who's Who, Inc.. New Providence, NJ. 5'n Ed..

p.414, 1999-present.
Who's Who in America, Marquis Who's Who, Inc.,59t" Ed.,2005.
,Guiate to Specialists on Toxic Substattces, World Environment Center, New York, NY, p. 80,

1980t.
'\atirtnal 

Research Council Committee on Irrigation-lnduced Water Quality Problems

,iSelenium), Subcommittee on Quality Control/Quality Assurance (1985-1990).

Natipnal Research Council Committee on Surface Mining and Reclamation, Subcommittee on

Oil Sihale (1978-80)

RE F' R ESEN IA T I V E EXP E R I E N C E

Perfrtrmed environmental and engineering investigations. as outlined below, for a wide range of
industrial and commercial facilities including: petroleum refineries and upgrades thereto:

reformulated fuels projects; refinery r.rpgrades to process heavy sour crudes, including tar sands

and light sweet crudes from the Eagle Ford and Bakken Formations; petroleum distribution

terminals; coal, coke. and ore/rnineral export terminals: LNG expott, import, and storage

terminals; crude-by-rail projects; shale oil plarrts; crude oil/condensate marine and rail terminals;

coal gasification & liquefaction plants; conventional and thermally enhanced oil production; oil

and,gas production, including hydraulic fracking and acid stimulation treatments, underground

srorage tanks; pipelines; compressor stations; gasoline stations: landfllls; railyards; hazardous

waste treatment facilities; nuclear, hy'droelectric. geothermal. wood, biomass. waste, tire-derived

fuel. gas. oil. coke and coal-fired povver plants: transmission lines; airports; hyclrogen plants:

petroleum coke calcining plants; coke plants; activated carbon manufacturing facilities: asphalt

plants; cement plants; incinerators; f'lares: manuf-acturing facilities (e.g., semiconductors.

electronic assembly. aerospace components. printed circuit boards. amusement park rides);

lanthanide processing plants; ammonia plants; nitric acid plants; urea plants; food processing

plants; almond hulling facilities: composting facilities; grain processing facilities; grain elevators:

ethanol production facilities; soy bean oil extraction plants; biodiesel plants; paint formulation

plants: wastewater treatment plants; marine terminals and ports: gas processing plants; steel

rnillrs: iron nugget production facilities; pig iron plant. based on blast furnace technology: direct

reduced iron plant: acid regeneration f-acilities: railcar refinishing facility; battery manufacturing

plants; pesticide manufacturing and repackaging facilities; pulp and paper mills; olefin plants;

methanol plants: ethylene crackers: desalination plants; selective catalytic reduction (SCR)

systr:ms; selective noncatalytic reduction (SNCR) systems; halogen acid furnaces; contaminated
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ltropefty redevelopment projects (e.g., Mission Bay, Southern Paciflc Railyards, Moscone Center

expansion, San Diego Padres Ballpark); residential developments; commercial office parks,

(lampuses, and shopping centers; server f-arms; transportation plans; and a wide range of mines

rncluding sand and gravel, hard rock, limestone, nacholite, coal, molybdenum, gold, zinc. and oil

:;hale:.

,EXF'ERT WITN E S S/LI T I G AT I O N S U PPO RT

,, fior the California Attorney General. assist in determining compliance with probation terms

in the matter of People v. Chevron USA.

. lror plaintiffs, assist in developing Petitioners' proof brief for National Parks Conservation

z\ssociation et al v. U.S. EPA. Petition for Review of Final Administrative Action of the U.S.

trPA, In the U.S. Couft of Appealts for the Third Circuit, Docket No. l1-3147.

. []or plaintiffs. expert witness in civil action relating to alleged violations of the Clean Air
r\ct. Prevention of Significant Deterioration, for historic modiflcations (1997-2000) at the

Cemex cement plant in Lyons, Colorado. Reviewed produced documents,, prepared expert

and rebuttal reports on PSD applicability based on NOx emission calculations for a collection

of changes considered both individually and collectively. Deposed August20ll . United

ijnres v. Cemex, Inc., In U.S. District Court for the District of Colorado (Civil Action No.

09-cv-00019-MSK-MEH). Case settled June 13, 2073.

. For plaintiff's, in civil action relating to alleged violations of the Clean Air Act' Prevention of
liignificant Deterioration. for historic modifications ( I 988 - 2000) at James De Young Units

.], 4. and 5. Reviewed produced documents. analyzed CEMS and EIA data. and prepared

netting and BACT analyses for NOx, SO2, and PM l0 (PSD case). Expert report February
'.24.2010 and affidavit February 110,2010. Sierra Club v. City o/ Holland, et a/., U.S. District
(lourt. Western District of Michitqan (Civil Action l:08-cv-l 183). Case settled. Consent

Decree I ll9ll4.
. lFor plaintiffs, in civil action alleging failure to obtain MACT permit, expert on potential to

r:mit hydrogen chloride (HCl) fiom a new coal-fired boiler. Reviewed record. estimated HCI

r:missions, wrote expert report June 2010 and March20l3 (Cost to Install a Scrubber at the

llamar Repowering Project Pursuant to Case-by-Case MACT). deposed August 2010 and

Varch 2013.Wildenrth Guardinn et aI. u. Lnnrnr Lltilities Bonrd, Civil Action No.09-cv-

02974, U.S. District Court, District of Colorado. Case settled August 2073.

. For plaintiffb, expert witness on permitting. emission calculations. and wastewater treatment

for coal-to-gasoline plant. Reviewed produced documents. Assisted in preparation of
,colnffreflts on draft minor source permit. Wrote two affidavits on key issues in case.

Presented direct and rebuttal testimony 10127 - 10128110 on permitenforceability and failure

to properly calculate potential to emit. including underestimate of flaring emissions and
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omission of VOC and CO emissions from wastewater treatment, cooling tower, tank roof

landings, and malfunctions. Sierro Club, Ohio Valley Environmental Coalition, Coal River

A,[ountain Watch, West Virginia t{ighland,s Conservanc! v. John Benedict, Director, Division

d'Air Quatity, I(est Virginia Department o.f'Environmental Protection and TransGas

I)evelopment System, LLC', Appeal No. l0-0l -AQB. Virginia Air Quality Board remanded

tlhe permit on March 28,201 | ordering reconsideration of potential to emit calculations.

irncluding: (l) support for assume,C flare efficiency: (2) inclusion of startup, shutdown and

nnalfunction emissions; and (3) inclusion of wastewater treatment emissions in potential to

emit calculations.

Fror plaintifh, expert on BACT ernission limits for gas-fired combined cycle power plant.

F'repared declaration in support of CBE's Opposition to the United States' Motion for Entry of
t,roposed Amended Consent Decree. Assisted in settlement discussions. U.S. EPA, Plaintiff,

Oommunitiesjbr a Better Environment, Intervenor Plaintffi v. PaciJic Gas & Electric'

Company, et al.. U.S. District Co,urt, Northern District of California, San Francisco Division.

Case No. C-09-4503 SI.

liechnical experr in confidential settlement discussions with large coal-fired utility on BACT

c:ontrol technology and emission limits fbrNOx, SO2, PM, PM2.5, and CO fbr new natural

gas fired combined cycle and simple cycle turbines with oil backup. (July 2010). Case

settled.

fror plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act. Prevention of Significant Deterioration. for historic modifications (1998-

!)9) at Gallagher Units I and 3. Fl.eviewed produced documents, prepared expert and rebuttal

reports on historic and current-day BACT fbr SO2, control costs, and excess emissions of
IiO2. Deposedll/18/09. Llnitetl'stutesetal.v.Cinergv',etal.. InU.S.DistrictCourtforthe
liouthern District of Indiana, Indianapolis Division. Civil Action No. IP99- 1693 C-M/S.

Iiettled 12122109.

Iror plaintiffs. expert witness on llACT. BACT fbr NOx. and enfbrceability in an

administrative appeal of draft state air permit issued for four 300-MW pet-coke-fired CFBs.

I{eviewed produced documents and prepared prefiled testimony. Deposed l0/8/09 and

| 119109. Testified | | ll0l09. Application oJ' Las Brisas Energy Center, LLC /br State Air
<)uality Permit: befbre the State Office of Administrative Hearings. Texas. Permit remanded

.\l29ll0 as LBEC failed to meet burden of proof on a number of issues including MACT.
'fexas Court of Appeals dismissed an appeal to reinstate the permit. The Texas Commission

on E,nvironmental Quality and Las Brisas E,nergy Center. LLC sought to overturn the Court

of Appeals decision but moved to have theirappeal dismissed in August 2013.

For defense, expert witness in unlawful detainer case involving a gasoline station, minimart.

ilnd residential property with contamination fiom leaking underground storage tanks.

lLeviewed agency files and inspected site. Presented expert testimony on July 6, 2009, on
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causes of, nature and extent of subsurface contamination. A. Singh v. S. Assaedi, in Contra

Costa County Superior Court, CA. Settled August 2009.

Fror plaintiffs, expert witness on netting and enforceability for refinery being upgraded to

process tar sands crude. Reviewed produced documents. Prepared expert and rebuttal

reports addressing use of emission fbctors for baseline, omitted sources including coker,

flares, tank landings and cleaning. and enforceability. Deposed. In the Matter oJ Ohiection to

the Issuance of'Signi/icant Source Modi/ication Permit lVo.089-2518J-00153 to BP Produc'ts

ltlorth America Inc., Whiting Busine,ss tJnit, Save the Dunes Council, Inc., Sierra Cluh., Inc'-,

]Joosier Environmental Council et al., Pelitioners, B. P. Protltrcts J',lorth American,

l?e,sponde nt s/ P e rm i tte e, before the I nd iana Offi ce of E,nv ironmental Adj udication.

For plaintiffs, expert witness on UACT, MACT, and enforceability in appeal of Title V
permit issued to 600 MW coal-f-rred power plant burning Powder River Basin coal. Prepared

technical comments on draft air permit. Reviewed record on appeal. drafted BACT, MACT,

ernd enforceability pre-filed testimony. Drafted MACT and enforceability pre-filed rebuttal

testimony. DeposedMarch 24,2009. TestifiedJune 10,2009. InRe: SouthwesternElectric

lDov,er Company. Arkansas Pollution Control and Ecology Cornmission, Consolidated

Docket No. 08-006-P. Recommended Decision issued December 9,2009 upholding issued

permit. Commission adopted Recommended Decision January 22.2010.

Iror plaintift-s, expert witness in rr:medy phase of civiI action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications ( 1989-

1992) at Wabash Units 2.3 and 5;. Reviewed produced documents, prepared expertand

rebuttal report on historic and current-day BACT for NOx and SO2, control costs. and excess

emissions of NOx. SO2, and mercury. Deposed 10121108. United States et al. v. Cinergg,', at

ul..ln U.S. District Court for the Southern District of Indiana, Indianapolis Division. Civil

,A.crion No. IP99- 1693 C-M/S. Testified 213109. Memorandum Opinion & Order 5-29-09

requiring shutdown of Wabash River Units 2. 3. 5 by September 30,2009. run at baseline

until shutdow,n, and permanently surrender SO2 emission allowances.

llor plaintiffs, expert witness in liiability phase of civilaction relating to alleged violations of
the Clean Air Act. Prevention of Signiflcant Deterioration, for three historic modifications

t:,.1997 -2001 ) at two portland cement plants involving three cement kilns. Reviewed produced

rjocuments, analyzed CEMS data covering subject period, prepared netting analysis fbr NOx,

iSO: and CO, and prepared expert and rebuttal reports. Llnited States v. Cemex CaliJornia
rCement,ln U.S. District Court fc,rthe Central District of Califbrnia, Eastern Division. Case

\o. ED CV 07-00223-GW (JCRx). Settled lll5109.

For intervenors Clean Wisconsin and Citizens Utility Board, prepared data requests,

reviewed discovery and expert re:port. Prepared prefiled direct, rebuttal and surrebuttal

testimony on costto extend life of existing Oak Creek lJnits 5-8 and costto address future

rregulatory requirements to deterrnine whether to control or shutdown one or more of the

,units. Oral testimony 215108. Application for a Certificate of Authority to Install Wet Flue
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Gas Desulfurization and Selective Catalytic Reduction Facilities and Associated Equipment

for Control of Sulfur Dioxide and Nitrogen Oxide Emissions at Oak Creek Power Plant Units

5, 6, 7 and 8, WPSC Docket No. 6630 -CE -299.

F or plaintiffs, expert witness on alternatives analysis and BACT for NOx, SO2, total PM 1 0.

and sulfuric acid mist in appeal of PSD permit issued to 1200 MW coal fired power plant

burning Powder River Basin and/or Central Appalachian coal (Longleaf). Assisted in drafting

technical comments on NOx on draft permit. Prepared expert disclosure. Presented 8+ days

of direct and rebuttal expert testirnony. Attended all2l days of evidentiary hearing from

915107 - 10130107 assisting in all aspects of hearing. Friends o./'the Chatahooche and Sierru

Club v. Dr. Carol Couch, Director, Environmental Protection Division of'l{atural Re'sources

I)eparlment, Respondent, and Longleaf Energ,t Associates, Intervener. ALJ Final Decision

l/l l/08 denying petition. ALJ Order vacated & remanded for further proceedings, Fulton

County Superior Court, 6130108. Court of Appeals of GA remanded the case with directions

that the ALJ's final decision be vacated to consider the evidence under the correct standard of
review, July 9, 2009. The ALJ issued an opinion April2,20l0 in favor of the applicant.

frinal permit issued April 2010.

fror plaintifl's. experl witness on cliesel exhaust in inverse condemnation case in which Port

expanded maritime operations into residential neighborhoods, subjecting plaintiffs to noise.

light, and diesel fumes. Measure,C real-time diesel particulate concentrations from marine

vessels and tug boats on plaintiffi;' property. Reviewed documents, depositions, DVDs, and

photographs provided by counsel. Deposed. Testified October 24"2006. Ann C'.hargin,

Richard Hackett, Carolyn Hackett, et al. v. Stockton Port District, Superior Court of
Califbrnia, County of San Joaquin. Stockton Branch, No. CV0210l 5. Judge ruled for
plaintiffs.

For plaintiffs. expert witness on ],{Ox emissions and BACT in case alleging failure to obtain

necessary permits and install controls on gas-fired combined-cycle turbines. Prepared and

reviewed (applicant analyses) of NOx emissions. BACT analyses (water injection. SCR, ultra

low NOx burners). and cost-effec:tiveness analyses based on site visit, plant operating

records, stack tests, CEMS data, and turbine and catalyst vendor design information.

Participated in negotiations to scope out consent order. United States v. I{evada Power. Case

settled June 2007, resulting in installation of dry low NOx burners (5 ppm NOx averaged

over I hr) on fbur units and a separate solar array at a local business.

Iror plaintiffs. expert witness in appeal of PSD perrnit issued to 850 MW coal fired boiler

burning Powder River Basin coal (latan Unit 2) on BACT fbr particulate matter. sulfuric acid

rnist and opacity and emission calculations for alleged historic violations o1'PSD. Assisted in

drafting technical comments, petition fbr review, discovery requests, and responses to

discovery requests. Reviewed produced documents. Prepared expert report on BACT for
particulate matter. Assisted with expert depositions. Deposed February 7,8,27,28,2007. In

Re PSD Construction Permit Issued to Great Plains Ener6y, Kansas City Power & Light -
Jatan Generating Station, Sierra Cluh v. Mis,souri Department of lr{atural Resrturces, Great
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Plains Enerpy, and Kansas C'itl,Power & Light. Case settled March 27,2007, providing

offsets for over 6 million ton/yr of CO2 and lower NOx and SOz emission limits.

For plaintiffs. expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications of coal-

frred boilers and associated equipment. Reviewed produced documents, prepared expert

report on cost to retroflt24 coal-fired power plants with scrubbers designed to remove 99oh

of the sulfur dioxide from flue gases. Prepared supplemental and expert report on cost

estimates and BACT for SO2 fbr these 24 complaint units. Deposed | 130107 and 3ll4l07 .

United States and State o.f l,{ew York et al. v. American Elec'tric Power,ln U.S. District Court

fbr the Southern District of Ohio. Eastern Division, Consolidated Civil Action Nos. C2-99-

I 182 and C2-99-1250. Settlemerrt announced 1019107.

For plaintiffs, expert witness on []ACT, enfbrceability, and alternatives analysis in appeal of
PSD permit issued for a 270-MW pulverized coal fired boiler burning Powder River Basin

coal (City Utilities Springfield Unit 2). Reviewed permitting file and assisted counsel draft

petition and prepare and respond to interrogatories and document requests. Reviewed

interrogatory responses and produced documents. Assisted with expert depositions.

Deposed August 2005. Evidentiary hearings October 2005 . In the Matter of Linda

Chipperfeld and Sierra Club v. A[issouri Department oJ'lrlatural Resources. Missouri

Supreme Court denied review of adverse lower court rulings August 2007 .

For plaintiffs, expert witness in civil action relating to plume touchdowns at AE,P's Gavin

coal-flred power plant. Assisted counsel draft interrogatories and document requests.

Reviewed responses to interrogatories and produced documents. Prepared expert report

"Releases of Sulf uric Acid Mist f rom the Gavin Power Station." The reporl evaluates

sulfuric acid mist releases to determine if AEP complied with the requirements of CERCLA

Section 103(a) and EPCRA Section 304. This report also discusses the formation. chemistry.

release characteristics, and abaternent of sulfuric acid mist in support of the claim that these

releases present an imminent and substantial endangerment to public health under Section

7002(a)(l)(B) of the Resource Conservation and Recovery Act ("RCRA"). Citizens Agains't

Pollution v. Ohio Pov,er Compar,ry. In the U.S. District Court fbr the Southern District of
Ohio. Eastern Division. Civil Action No. 2-04 -cv-37l. Case settled l2-8-06.

For petitioners. expert witness in contested case hearing on BACT, enforceability, and

emission estimates fbr an air perrnit issued to a 500-MW supercritical Power River Basin

coal-fired boiler (Weston Unit 4). Assisted counsel prepare comments on draft air permit and

respond to and draft discovery. Reviewed produced flle, deposed (7105), and prepared expert

report on BACT and enforceability. E,videntiary hearings September 2005 . In the Mutter o.f'

ctn Air Pollution Control Constru'ction Permit Issuetl to Wisconsin Public Service
C'orporation for the Construction and Operation o/ a 500 Wt/ Pulverized Coal-Jired Power

Plant Known as Weston Unit 1 in Marathon County, Wisconsin, Case No. IH-04-21. The

Final Order. issued 2l10106.lowered the NOx BACT limit from 0.07 lb/MMBtu to 0.06
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lb/MMBtu based on a 30-day average, added a BACT SO2 control efficiency, and required a

0.0005% high efficiency drift elirninator as BACT for the cooling tower. The modified
permit. including these provision:i, was issued 3128107. Additional appeals in progress.

For plaintiffs, adviser on technical issues related to Citizen Suit against U.S. EPA regarding

fbilure to update New Source Performance Standards fbr petroleum refineries. 40 CFR 60,

Subparts J, VV. and GGG. Our Children's Earth Foundation and Sierua Club v. (J.5. EPA et

al. Case settled July 2005. CD No. C 05-00094 CW, U.S. District Court, Northern District of
California - Oakland Division. Proposed revisions to standards of performance fbr
petroleum refineries published 72. FR 27178 (5114107).

For interveners, reviewed proposed Consent Decree settling Clean Air Act violations due to

historic modifications of boilers and associated equipment at two coal-fired power plants. In
response to stay order, reviewed the record, selected one representative activity at each of
seven generating units, and analyzed to identify CAA violations. Identified NSPS and NSR

violations for NOx, SOz, PM/PMl0, and sulfuric acid mist. Summarized results in an expert

report. Llnited States o.f'Americu, ancl Michael A. Cox, Attornev General o/ the State o.f

,Vichigan, ex rel. Michigan Department of'Environmental Quality, Plaintffi, and Clean

Wisconsin, Sierra Club, and Citi::ens'Lltility Board, Intervenors, v. Wiscttnsin Electric Pov'er

Companv, Defentlctnt.lJ.S. District Court for the Eastern District of Wisconsin, Civil Action

No. 2:03-CV-0037I-CNC. Order issued l 0- l-07 denying petition.

For a coalition of Nevada labor organizations (ACE). reviewed preliminary determination to

issue a Class I Air Quality Operating Permit to Construct and supporting files for a 250-MW
pulverized coal-fired boiler Q\eu,mont). Prepared about 100 pages of technical analyses and

comments on BACT. MACT, ernrission calculations. and enforceability. Assisted counsel

draft petition and reply brief appealing PSD permit to U.S. EPA Environmental Appeals

Board (EAB). Order denying review issued l2l2ll05. In re N"ewmont lVevuda Energy

Investment, LLC, TS Pou,er Plant. PSD Appeal No. 05-04 (EAB 2005).

For petitioners and plaintiffs. reviewed and prepared comments on air quality andhazardous

waste based on negative declaration for refinery ultra low sulfur diesel project located in

SCAQMD. Reviewed responses to comments and prepared responses. Prepared declaration

and presented oral testimony befbre SCAQMD Hearing Board on exempt sources (cooling

towers) and calculation of potential to emit under NSR. Petition for writ of mandate filed

March 2005. Case remanded by Court of Appeals to trial court to direct SCAQMD to re-

evaluate the potential environmental significance of NOx emissions resulting from the

project in accordance with courl's opinion. Califbrnia Court of Appeals, Second Appellate

Division, on December 18,2007,, affirmed in part (as to baseline) and denied in part.

Communitie,s./br a Beiler Environment v. South Coast Air Quality Management District and

ConocoPhillips antl Carlos Valdez et al v. Sonth Coast Air Quality Management District and
ConocoPhillips. Certified for partial publication l ll6108. Appellate Court opinion upheld by

CA Supreme Court3ll5/10. (2010) 18 Cal.lrh 310.
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For amici seeking to amend a proposed Consent Decree to settle alleged NSR violations at

Chevron refineries, reviewed proposed settlement, related files, subject modifications. and

emission calculations. Prepared declaration on emission reductions, identification of NSR

and NSPS violations, and BACT/LAER for FCCUs. heaters and boilers, flares. and sulfur

recovery plants. LI.S. et al. v. Chevron (1.5.A., Northern District of Califbrnia, Case No. C

03-04650. Memorandum and Order Enterins Consent Decree issued June 2005. Case No. C

03-4650 CRB.

For petitioners, prepared declaration on enforceability of periodic monitoring requirements.

in response to EPA's revised interpretation of 40 CFR 70.6(c)(l). This revision limited
additional monitoring required in Title V permits. 69 FR 3203 (Jan. 22,2001).
Environmentul Integrie Project et al. v. EPA (U.S. Court of Appeals fbr the District of
Columbia). Court ruled the Act requires all Title V permits to contain monitoring
requirements to assure compliance. Sierrct Club v. EPA, 536 F.3d 673 (D.C. Cir. 2008).

For interveners in application fbr authority to construct a 500 MW supercritical coal-fired
generating unit before the Wisconsin Public Service Commission, prepared pre-filed written

direct and rebuttal testimony with oral cross examination and rebuttal on BACT and MACT
(Weston 4). Prepared written cornments on BACT, MACT, and enforceability on draft air

permit for same facility.

For property owners in Nevada, e:valuated the environmental impacts of a I ,450-MW coal-

fired power plant proposed in a rural area adjacent to the Black Rock Desert and Granite

Range, including emission calculations, air quality modeling, comments on proposed use

perrnit to collect preconstruction monitoring data, and coordination with agencies and other

interested parties. Project cancelled.

For environmental organizations. reviewed draft PSD permit for a 600-MW coal-fired power

plant in West Virginia (Longviev,,). Prepared comments on permit enforceability; coal

washing; BACT for SO: and PM l0; Hg MACT; and MACT fbr HCl, HF, non-Hg metallic

HAPs, and enfbrceability. Assist plaintiffs draft petition appealing air permit. Retained as

expert to develop testimony on IVIACT, BACT, ofl-sets. enforceability. Participate in

settlement discussions. Case settled July 2004.

For petitioners. reviewed record produced in discovery and prepared affidavit on emissions

of carbon monoxide and volatile organic compounds during startup of GE, 7FA combustion

turbines to successfully establish plaintiff standing. Sierra Club et al. v. Georgia Pov,er

C'ompany (Northern District of Ceorgia).

For building trades, reviewed air quality permitting action fbr 1500-MW coal-fired power

plant before the Kentucky Department fbr E,nvironmental Protection (Thoroughbred).

For petitioners, expert witness in administrative appeal of the PSD/Title V permit issued to a
1500-MW coal-flred power plant. Reviewed over 60.000 pages of produced documents,

prepared discovery index, identified and assembled plaintiff exhibits. Deposed. Assisted
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counsel in drafting discovery requests, with over 30 depositions, witness cross examination.

and brief drafting. Presented over 20 days of direct testimony, rebuttal and sur-rebuttal, witlt
cross examination on BACT fbr NOx, SO:, and PM/PM l0; MACT fbr Hg and non-Hg

rnetallic HAPs; emission estimates for purposes of Class I and II air modeling; risk

assessment; and enforceability of permit limits. Evidentiary hearings fiom November 2003 to

June 2004. Sierca Club et al. v. ltlatural Resources & Environmental Protection Cabinet,

Division o.f Air Quality and Thoroughbred Generating Company et al. Hearing Officer
Decision issued August 9,2005 finding in favor of plaintiff's on counts as to risk, BACT
(IGCC/CFB, NOx, SO:. Hg, Be). single source, enfbrceability, and errors and omissions.

Assist counsel draft exceptions. Clabinet Secretary issued Order April I l, 2006 denying

Hearing Offer's report, except as to NOx BACT, Hg, 99oh SO2 control and certain errors and

omissions.

,, For citizens group in Massachusetts. reviewed, commented on. and participated in permitting

of pollution control retrofits of coal-fired power plant (Salem Harbor).

,, Assisted citizens group and labor union challenge issuance of conditional use permit for a

317,000 ft2 discount store in Honolulu without any environmental review. In support of a motion

for preliminary injunction, preparerC 7-page declaration addressing public health impacts of diesel

exhaust frorn vehicles serving the f'roject. In preparation for trial, prepared 2}-page prelirninary

expert report summarizing results of diesel exhaust and noise measuremettts at two big box retail

stores in Honolulu. estimated diesel PMl0 concentrations for Project using ISCST, prepared a

cancer health risk assessment based on these analyses, and evaluated noise irnpacts.

, Assisted environmental organizations to challenge the DOE Finding of No Significant Impact

(FONSI) for the Baja California Power and Sernpra E,nergy Resources Cross-Border

Transrnissions Lines irr the U.S. and four associated power plants located in Mexico (DOE EA-

I 391 ). Prepared 20-page declaration in support of motiott for summary judgment addressing

ernissions, including CO2 and NHr, offsets. BACT. cumulative air quality impacts, alternative

cooling systems. and water use ancl water quality impacts. Plaintiff s rnotion for summary
judgment granted in part. U.S. District Court, Southern District decision concluded that the

Environmental Assessment and FCINSI violated NE,PA and the APA due to their inadequate

analysis of the potential controversy surrounding the project, water impacts, impacts from NHr

and COz, alternatives, and curnulative impacts. Border Pov,er Plctnt Working (iroup v"

Department of'EnerEy and Bureau of Land Management, Case No. 02-CV-5l3-lEG (POR) (May

2. 2003).

. For Sacramento school, reviewed clraft air permit issued for diesel generator located across frotn

playfield. Prepared comments on emission estimates, enfbrceability, BACT, and health impacts

of diesel exhaust. Case settled. BIJG trap installed on the diesel generator.

. Assisted unions in appeal of Title V permit issued by BAAQMD to carbon plantthat
manufactured coke. Reviewed District files. identified historic modifications that should

have triggered PSD review. and prepared technical comments on Title V permit. Reviewed
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responses to comments and assisted counsel draft appeal to BAAQMD hearing board.

opening brief, motion to strike, and rebuttal brief. Case settled.

Assisted California Central Coast city obtain controls on a proposed new city that would

straddle the Ventura-Los Angeles County boundary. Reviewed several environmental impact

reports, prepared an air quality analysis. a diesel exhaust health risk assessment, and detailed

review comments. Governor intervened and State dedicated the land for conservation
purposes April 2004.

Assisted Central California city to obtain controls on large alluvial sand quarry and asphalt

plant proposing a modernization. Prepared comments on Negative Declaration on air quality,
public health, noise, and traffic. Flvaluated process flow diagrarns and engineering reports to

determine whether proposed charrges increased plant capacity or substantially modified plant

operations. Prepared comments on application for categorical exemption from CEQA.
Presented testimony to County Board of Supervisors. Developed controls to mitigate

impacts. Assisted counsel draft Petition for Writ. Case settled June 2002. Substantial

improvements in plant operations were obtained including cap on throughput, dust control

measures, asphalt plant loadout enclosure, and restrictions on truck routes.

Assisted oil companies on the California Central Coast in defending class action citizen's
lawsuit alleging health effects due to emissions from gas processing plant and leaking

underground storage tanks. Reviewed regulatory and other files and advised counsel on

merits of case. Case settled Novr:mber 2001 .

Assisted oil company on the California Central Coast in defending property damage claims

arising out of a historic oil spill. Reviewed site investigation reports, pump tests, leachability

studies, and health risk assessments, participated in design of additional site characterization

studies to assess health impacts. and advised counsel on merits of case. Prepare health risk

assessment.

Assisted unions in appeal of Initial Study,t',Jegative Declaration ("lSND") fbr an MTBE
phaseout project at a Bay Area refinery. Reviewed ISND and supporting agency permitting
files and prepared technical comrnents on airquality, groundwater,, and public health impacts.

Reviewed responses to comment.s and final ISND and ATC permits and assisted counsel to

draft petitions and briefi appealing decision to Air District Hearing Board. Presented swortr

direct and rebuttal testimony with cross examination on groundwater impacts of ethanol spills

on hydrocarbon contamination at refinery. Hearing Board ruled 5 to 0 in favorof appellants.

remanding ATC to district to prepare an EIR.

Assisted Florida cities in challenging the use of diesel and proposed BACT determinations in

prevention of significant deterioration (PSD) permits issued to two 510-MW simple cycle
peaking electric generating facilities and one 1,080-MW simple cycle/combined cycle

facility. Reviewed permit applications, draft permits. and FDEP engineering evaluations,
assisted counsel in drafting petitions and responding to discovery. Participated in settlement

discussions. Cases settled or applications withdrawn.
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Assisted large California city in federal lawsuit alleging peaker power plant was violating its
federal permit. Reviewed permit file and applicant's engineering and cost feasibility study to

reduce emissions through retrofit controls. Advised counsel on f'easible and cost-effective

NOx, SOx, and PM l0 controls for several 1960s diesel-fired Pratt and Whitney peaker

turbines. Case settled.

Assisted coalition of Georgia environmental groups in evaluating BACT determinations and

permit conditions in PSD permits issued to several large natural gas-fired simple cycle and

combined-cycle power plants. Prepared technical comments on draft PSD permits on BACT.
enforceability of limits, and toxic emissions. Reviewed responses to comments" advised

counsel on merits of cases, participated in settlement discussions, presented oral and written
testimony in adjudicatory hearings, and provided technical assistance as required. Cases

settled or won at trial.

Assisted construction unions in review of air quality permitting actions before the Indiana

Department of E,nvironmental Management ("lDEM") for several natural gas-fired simple

cycle peaker and combined cycle power plants.

Assisted coalition of towns and environmental groups in challenging air permits issued to

523 MW dual fuel (natural gas and distillate) combined-cycle power plant in Connecticut.

Prepared technical comments on ,Jraft permits and 60 pages of written testimony addressing

emission estimates, startup/shutdown issues. BACT/LAER analyses, and toxic air emissions.

Presented testimony in adjudicatory adrninistrative hearings befbre the Connecticut

Department of Environmental Protection in June 200 | and December 2001 .

Assisted various coalitions of unions. citizens groups, cities. public agencies. and developers

in licensing and permitting of over 110 coal, gas. oil, biomass, and pet coke-fired power

plants generating over 75.000 MW of electricity. These included base-load. combined cycle.

simple cycle, and peaker power plants in Alaska, Arizona, Arkansas, California, Colorado,

Georgia. Florida, Illinois, Indiana. Kentucky. Michigan, Missouri, Ohio, Oklahoma, Oregon.

Texas. West Virginia. Wisconsin, and elsewhere. Prepared analyses of and comments on

applications for certification, preliminary and flnal staff assessments, and various air. water.

wastewater. and solid waste perrnrits issued by local agencies. Presented written and oral

testimony befbre various admirristrative bodies on hazards of ammonia use and

transportation. health effects of aiir emissions, contaminated property issues, BACT/LAER
issues related to SCR and SCON(Jx, criteria and toxic pollutant emission estimates. MACT
analyses. air quality modeling, water supply and water quality issues, and methods to reduce

water use, including dry cooling, parallel dry-wet cooling. hybrid cooling, and zero liquid
discharge systems.

Assisted unions, cities, and neighborhood associations in challenging an EIR issued fbr the

proposed expansion of the Oakland Airport. Reviewed two draft EIRs and prepared a health

risk assessment and extensive technical comments on air quality and public health impacts.

The California Court of Appeals, First Appellate District. ruled in favor of appellants and
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plaintiffs, concluding that the EIR "2) erred in using outdated information in assessing the

emission of toxic air contaminants (TACs) fiom jet aircraft; 3) failed to support its decision

not to evaluate the health risks associated with the emission of TACs with meaningful

analysis," thus accepting my technical arguments and requiring the Port to prepare a new

EIR. See Berkeley Keep Jets Ove'r the Bay Commitlee, City oJ'San Leandro, and Ciry'of
Alameda et al. v. Board of Port C'ommissioners (August 30, 2001) I l I Cal.Rptr.2d 598.

Assisted lessor of former gas station with leaking underground storage tanks and TCE

contamination from adjacent property. Lessor held option to purchase. which was forfeited
based on misrepresentation by rernediation contractor as to nature and extent of
contamination. Remediation contractor purchased property. Reviewed regulatory agency

files and advised counsel on merits of case. Case not filed.

Advised counsel on merits of several pending actions, including a Proposition 65 case

involving groundwater contaminertion at an explosives manuf-acturing firm and two former

gas stations with leaking underground storage tanks.

Assisted defendant foundry in Oakland in a lawsuit brought by neighbors alleging property

contamination'' nuisance, trespass, smoke. and health effects from foundry operation.

Inspected and sampled plaintiffs property. Advised counsel on merits of case. Case settled.

Assisted business owner facing eminent domain eviction. Prepared technical comments on a

negative declaration for soil contamination and public health risks from air emissions from a

proposed redevelopment project in San Francisco in support of a CEQA lawsuit. Case

settled.

Assisted neighborhood association representing residents living downwind of a Berkeley

asphalt plant in separate nuisance and CEQA lawsuits. Prepared technical comments on air
quality. odor, and noise impacts, presented testimony at commission and council meetings.

participated in community workslhops, and participated in settlement discussions. Cases

settled. Asphalt plant was upgraded to include air emission and noise controls, including
vapor collection system at truck loading station, enclosures for noisy equipment, and

improved housekeeping.

Assisted a Fortune 500 residential home builder in claims alleging health efl'ects from faulty'

installation o1'gas appliances. Conducted indoor air quality study, advised counsel on merits

of case. and participated in discus;sions with plaintiffs. Case settled.

Assisted property owners in Silicon Valley in lawsuit to recover remediation costs fiom
insurer for large TCE plume origiinating fiom a manuf-acturing facility. Conducted
investigations to demonstrate sudden and accidental release of TCE, including groundwater

modeling, development of method to date spill, preparation of chemical inventory,
investigation of historical waste clisposal practices and standards, and on-site sewer and storm

drainage inspections and sampling. Prepared declaration in opposition to motion for
summary judgment. Case settled.
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Assisted residents in east Oakland downwind of a former battery plant in class action lawsuit

alleging property contamination liom lead emissions. Conducted historical research and dry

deposition modeling that substantiated claim. Participated in mediation at JAMS. Case

settled.

Assisted property owners in West Oakland who purchased a former gas station that had

leaking underground storage tanks and groundwater contamination. Reviewed agency files
and advised counsel on merits of case. Prepared declaration in opposition to summary
judgment. Prepared cost estimate to remediate site. Participated in settlement discussions.

Case settled.

Consultant to counsel representing plaintiffs in two Clean Water Act lawsuits involving
selenium discharges into San Francisco Bay from reflneries. Reviewed files and advised

counsel on merits of case. Prepared interrogatory and discovery questions, assisted in

deposing opposing experts, and reviewed and interpreted treatability and other technical

studies. Judge ruled in favor of plaintiffb.

Assisted oil company in a cornplaint filed by a resident of a small California beach

community alleging that discharg;es of tank farm rinse water into the sanitary sewer system

caused hydrogen sulflde gas to infiltrate residence, sending occupants to hospital. Inspected

accident site. interviewed parties to the event, and reviewed extensive agency files related to

incident. I.Jsed chemical analysis. field simulations. mass balance calculations, sewer

hydraulic simulations with SWMM44, atmospheric dispersion modeling with SCREF.N3.

odor analyses, and risk assessment calculations to demonstrate that the incident was caused

by a faulty drain trap and inadequate slope of sewer lateral on resident's property. Prepared a

detailed technical report summarirzing these studies. Case settled.

Assisted large West Coast city in suit alleging that leaking underground storage tanks on city
property had damaged the waterp,roofing on downgradient building, causing leaks in an

underground parking structure. Reviewed subsurface hydrogeologic investigations and

evaluated studies conducted by others documenting leakage from underground diesel and

gasoline tanks. Inspected, tested., and evaluated waterproofing on subsurface parking

structure. Waterproofing was substandard. Case settled.

Assisted residents downwind of gravel mine and asphalt plant in Siskiyou County.

California, in suit to obtain CEQ,\ review of air permitting action. Prepared two declarations
analyzing air quality and public trealth impacts. Judge ruled in f-avor of plaintiffs, closing
mine and asphalt plant.

Assisted defendant oil company on the Califbrnia Central Coast in class action lawsuit
alleging property damage and health effects from subsurface petroleum contamination.
Reviewed documents, prepared risk calculations, and advised counsel on merits of case.

Participated in settlement discussions. Case settled.
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' Assisted defendant oil company in class action lawsuit alleging health impacts from
remediation of petroleum contaminated site on Califbrnia Central Coast. Reviewed

documents, designed and conducted monitoring program. and participated in settlement

discussions. Case settled.

" Consultant to attorneys representing irrigation districts and municipal water districts to
evaluate a potential challenge of USFWS actions under CVPIA section 3406(bX2).
Reviewed agency files and collected and analyzed hydrology, water quality, and fishery data.

Advised counsel on merits of case. Case not filed.

' Assisted residents downwind of a Carson refinery in class action lawsuit involving soil and

groundwater contamination, nuisance, property damage. and health effects from air
emissions. Reviewed files and provided advise on contaminated soil and groundwater, toxic
emissions, and health risks. Prepared declaration on refinery fugitive emissions. Prepared

deposition questions and reviewed deposition transcripts on air quality, soil contamination,

odors, and health impacts. Case r;ettled.

. Assisted residents downwind of a Contra Costa refinery who were af'fected by an accidental

release of naphtha. Characterized spilled naphtha, estimated emissions, and modeled ambient

concentrations of hydrocarbons and sulfur compounds. Deposed. Presented testimony in
binding arbitration at JAMS. Judge found in favor of plaintiffs.

. Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging

property damage. nuisance. and hrealth ef-fects from several large accidents as well as routine

operations. Reviewed files and prepared analyses of environmental impacts. Prepared

declarations, deposed, and presenrted testimony before jury in one trial and judge in second.

Case settled.

. Assisted business owner claimin6; damages from dust, noise. and vibration during a sewer

construction project in San Francisco. Reviewed agency files and PM l0 monitoring data and

advised counsel on merits of case:. Case settled.

. Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging

property damage, nuisance, and l-realth effects. Prepared declaration in opposition to summary
judgment. deposed, and presente(J expert testimony on accidental releases, odor. and nuisance

befbre ju.y. Case thrown out by.judge, but reversed on appeal and not retried.

. Presented testimony in small claims courton behalf of residents claiming health effects from
hydrogen sulfide from flaring emissions triggered by a power outage at a Contra Costa

County refinery. Analyzed meteorological and air quality data and evaluated potential health

risks of exposure to low concentrations of hydrogen sulflde. Judge awarded damages to

plaintiffs.

. Assisted construction unions in challenging PSD permit for an Indiana steel mill. Prepared

technical comments on draft PSDI permit, drafted 70-page appeal of agency permit action to
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the E,nvironmental Appeals Board challenging permit based on f-aulty BACT analysis for
electric arc furnace and reheat furnace and faulty permit conditions, among others, and

drafted brief-s responding to four parties. EPA Region V and the EPA General Counsel

intervened as amici, supporting petitioners. EAB ruled in favor of petitioners, remanding

permit to IDE,M on three key issues. including BACT for the reheat furnace and lead

emissions from the EAF. Drafted motion to reconsider three issues. Prepared 69 pages of
technical comments on revised draft PSD permit. Drafted second EAB appeal addressing

lead emissions from the EAF and BACT for reheat furnace based on European experience

with SCR/SNCR. Case settled. Permit was substantially improved. See In re: Steel

Dynamics, Inc., PSD Appeal Nos. 99-4 &99-5 (EAB June 22,2000).

Assisted def'endant urea manufacturer in Alaska in negotiations with USEPA to seek relief
fiom penalties for alleged violations of the Clean Air Act. Reviewed and evaluated

regulatory files and monitoring data, prepared technical analysis demonstrating that permit

limits were not violated, and partilcipated in negotiations with EPA to dismiss action. Fines

were substantially reduced and case closed.

Assisted construction unions in challenging PSD permitting action for an Indiana grain mill.
Prepared technical comments on draft PSD permit and assisted counsel draft appeal of
agency permit action to the Environmental Appeals Board challenging permit based on faulty

BACT analyses for heaters and boilers and faulty permit conditions, among others. Case

settled.

As part of a consent decree settling a CEQA lawsuit, assisted neighbors of a large west coast

port in negotiations with port authority to secure mitigation for air quality impacts. Prepared

technical comments on mobile source air quality impacts and mitigation and negotiated a $9

million CEQA mitigation package. Represented neighbors on technical advisory committee

established by port to implement the air quality mitigation program. Program successfully

implemented.

Assisted construction unions in challenging permitting action fbr a California hazardous

waste incinerator. Prepared technical comments on draft permit, assisted counsel prepare

appeal of EPA permit to the E,nvironmental Appeals Board. Participated in settlement

discussions on technical issues with applicant and E,PA Region 9. Case settled.

Assisted environmental group in challenging DTSC Negative Declaration on a hazardous

waste treatment facility. Prepared technical comments on risk of upset. water, and health

risks. Writ of mandamus issued.

Assisted several neighborhood associations and cities impacted by quarries, asphalt plants"

and cement plants in Alameda. Shasta, Sonoma, and Mendocino counties in obtaining
mitigations for dust, air quality. public health, traffic, and noise impacts fiom facility
operations and proposed expansions.
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For over 100 industrial facilities, commercial/campus, and redevelopment projects,

developed the record in preparation for CEQA and NEPA lawsuits. Prepared technical
comments on hazardous materials, solid wastes. public utilities, noise. worker safety, air
quality, public health, water resources, water quality, traffic, and risk of upset sections of
E,lRs, E,lSs, FONSIs, initial studies, and negative declarations. Assisted counsel in drafting
petitions and briefs and prepared declarations.

For several large commercial development projects and airports, assisted applicant and

counsel prepare defensible CEQA documents, respond to comments, and identify and

evaluate "all f-easible" mitigation to avoid CEQA challenges. This work included developing
mitigation programs to reduce traffic-related air quality impacts based on energy
conservation programs, solar, low-emission vehicles. alternative fuels, exhaust treatments,

and transportation management associations.

S/ IE /NYES T I G AT I O N/RE M E D I AT I O N/CL OSURE

Technical manager and principal engineer for characterization, remediation, and closure of
waste management units at formerColorado oil shale plant. Constituents of concern included

BTEX, As. | ,l,l-TCA, and TPH. Cornpleted groundwater monitoring programs, site

assessments, work plans, and clo:;ure plans for seven process water holding ponds. a refinery

sewer system, and processed shale disposal area. Managed design and construction of
groundwater treatment system and removal actions and obtained clean closure.

Principal engineer for characterization, remediation, and closure of process water ponds at a

fbrmer lanthanide processing plarrt in Colorado. Designed and implemented groundwater
rnonitoring program and site assessments and prepared closure plan.

Advised the city of Sacramento on redevelopment of two former railyards. Reviewed work
plans. site inv'estigations, risk assessment, RAPS, RI/FSs, and CEQA documents.

Participated in the development c'f rnitigation strategies to protect construction and utility
workers and the public during rernediation. redevelopment, and use of the site, including
buffer zones. subslab venting. rail berm containment structure. and an environmental
oversight plan.

Provided technical support for the investigation of a former sanitary landfill that was

redeveloped as single family horrres. Reviewed and/or prepared portions of numerous

documents. including health risk assessments, preliminary endangerment assessments. site
investigation reports, work plans, and RI/FSs. Historical research to identify historic waste

disposal practices to prepare a preliminary endangerment assessment. Acquired, reviewed,
and analyzed the files of l8 federal, state, and local agencies, three sets of construction field
notes, analyzed2l aerial photographs and interviewed l4 individuals associated with
operation of fbrmer landfill. Assisted counsel in defending lawsuit brought by residents
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alleging health impacts and diminution of property value due to residual contamination.

Prepared summary reports.

,, Technical oversight of characterization and remediation of a nitrate plume at an explosives

manufacturing facility in Lincoln. CA. Provided interface between owners and consultants.

Reviewed site assessments, work plans, closure plans, and RI/FSs.

,, Consultant to owner of large western molybdenum mine proposed for NPL listing.
Participated in negotiations to scope out consent order and develop scope of work.
Participated in studies to determine premining groundwater background to evaluate

applicability of water quality standards. Served on technical committees to develop

alternatives to mitigate impacts and close the f-acility, including resloping and grading.

various thickness and types of covers, and reclamation. This work included developing and

evaluating methods to control surface runoff and erosion, mitigate impacts of acid rock

drainage on surface and ground waters. and stabilize nine waste rock piles containing32S
million tons of pyrite-rich, mixed volcanic waste rock (andesites, rhyolite. tuff). Evaluated

stability of waste rock piles. Represented client in hearings and meetings with state and

fbderal oversight agencies.

REG U LATORY (PARTIAL Lt ST)

. In April 2016. prepared supplemental comments on Valero Benicia Crude by Rail Project.

fbcused on on-site impacts and intpacts at the unloading terminal. in response to request for a

stay to appeal Planning Commission decision.

. In February 2016. prepared comnnents on Final Environmental Impact Report, Santa Maria
Rail Spur Project.

, In February 2016, prepared comnnents on Final Environmental Impact Report, Valero

Benicia Crude by Rail Project.

. In January 2016, prepared coffllrlr3nts on Draft Programmatic Environmental lmpact Report

fbr the Southern California Association of Government's (SCAG) 201 6-2040 Regional

Transportation Plan/Sustainable Communities Strategy.

. In November 2015, prepared comments on Final E,nvironmental Impact Report for Revisions

to the Kern County Zoning Ordirranc e - 2015(C) (Focused on Oil and Gas Local Permitting).

November 201 5.

. In October 2015, prepared comments on Revised Draft E,nvironmental Report, Valero

Benicia Crude by Rail Project.

. In September 201 5, prepared repofi, "Environmental, Health and Safety Impacts of the

Proposed Oakland Bulk and Oversized Terminal, and presented oral testimony on September

21,2015 befbre Oakland City Co,uncil on behalf of the Sierra Club.
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,, In September20l5, prepared comments on revisions to two chapters of EPA's Air Pollution

Control Cost Manual: Docket ID No. EPA-HQ-OAR-2015-0341.

,, In June 2015, prepared comments on DEIR for the CalAm Monterey Peninsula Water Supply

Project.

,, In April 2015, prepared comments on proposed Title V Operating Permit Revision and

Prevention of Significant Deterioration Permit for Arizona Public Service's Ocotillo Power

Plant Modernization Project (5 GE LMS 100 105-MW simple cycle turbines operated as

peakers), in Tempe, Arizona.

,, In March 2015, prepared'"Comments on Proposed Title V Air Permit. Yuhuang Chemical

Inc. Methanol Plant. St. James. L,ruisiana".

,, In January 2015, prepared cost effectiveness analysis fbr SCR for a 500-MW coal fire power

plant, to address unpermitted upgrades in 2000.

,, In January 2015, prepared comments on Revised Final Environmental Impact Report fbr the

Phillips 66 Propane Recovery Prcrject.

,, In December 2014, prepared "Report on Bakersfield Crude Terminal Permits to Operate." In
response, the U.S. EPA cited the Terminal for l0 violations of the Clean Air Act.

,, In December 2014. prepared comments on Revised Draft Environmental Impact Report for

the Phillips 66 Propane Recovery Project.

,, In November 2014, prepared corrrments on Revised Draft E,nvironmental Impact Report for

Phillips 66 Rail Spur E,xtension Project and Crude Unloading Project. Santa Maria. CA to

allow the import of tar sands crudles.

. In Novemb er 2014, prepared comments on Draft Environmental Impact Report for Phillips

66 Ultra Low Sulfur Diesel Proiect, responding to the California Supreme Court Decision,

Contmunities for a Better Enttironment v. South Coast Air Quality Manugernent Dist. (2010) 1B C'al.lth

3t0.

. In Novemb er 2014, prepared comments on Draft Environmental Impact Report fbr the

Tesoro Avon Marine Oil Termirral Lease Consideration.

. In October 2014. prepared: "Report on Hydrogen Cyanide Emissions from Fluid Catalytic

Cracking Units", pursuant to the Petroleum Refinery Sector Risk and Technology Review

and New Source Perfbrmance Stetndards. 79 FR 36880.

. In October 2014, prepared technical comments on Final E,nvironmental Impact Reports for
Alon Bakersfield Crude Flexibility Project to build a rail terminal to allow the import/export
of tar sands and Bakken crude oils and to upgrade an existing refinery to allow itto process a

wide range of crudes.
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,, In October 2014, prepared technical comments on the Title V Permit Renewal and three De

Minimus Significant Revisions fcrr the Tesoro Logistics Marine Terminal in the SCAQMD.

', In August 2014, for EPA Region 6, prepared technical report on costing methods for
upgrades to existing scrubbers at coal-fired power plants.

,, In July 2014, prepared technical comments on Draft Final Environmental Impact Reports for
Alon Bakersfield Crude Flexibilit.y Project to build a rail terminal to allow the import/export
of tar sands and Bakken crude oils and to upgrade an existing refinery to allow itto process a

wide range of crudes.

, In June 2014, prepared technical repofton Initial Study and DraftNegative Declaration for
the Tesoro Logistics Storage Tank Replacernent and Modification Project.

. In May 2014, prepared technical comments on Intent to Approve a new refinery and

petroleum transloading operation in Utah.

. In March and April 2014, prepared declarations on air permits issued for two crude-by-rail
terminals in California, modified to switch from importing ethanol to importing Bakken

crude oils by rail and transferring to tanker cars. Permits were issued without undergoing

CEQA review. One permit was upheld by the San Francisco Superior Court as statute of
limitations had run. The Sacramento Air Quality Management District withdrew the second

one due to failure to require BACIT and conduct CEQA review.

. In March 2011. prepared technical report on Negative Declaration fbr a proposed

rnodification of the air permit for a bulk petroleum and storage terminal to the allow the

import of tar sands and Bakken crude oil by rail and its export by barge, underthe New York
State Environmental Quality Review Act (SEQRA).

. In February 2014, prepared technical report on proposed modification of air permit for
midwest refinery upgrade/expansion to process tar sands crudes.

. In January 2014, prepared cost es,timates to capture. transport, and use CO2 in enhanced oil
recovery. from the Freeport LNG project based on both Selexol and Arnine systems.

. In January 2014, prepared technical report on Draft Environmental Impact Report for Phillips
66 Rail Spur Extension Project, Santa Maria, CA. Comments addressed project description
(piecemealing, crude slate), risk of upset analyses. mitigation measures, alternative analyses

and cumulative impacts.

. In November 2013, prepared tecfrnical report on3333 the Phillips 66 Propane Recovery
Project, Rodeo, CA. Comments addressed project description (piecemealing, crude slate)

and air quality impacts.

. In September20l3, prepared technical report on the Draft Authority to Construct Permit for
the Casa Diablo IV Geothermal Development Project Environmental Impact Report and

Declaration in Support of Appeal and Petition fbr Stay, U.S. Department of the Interior,
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Board of Land Appeals" Appeal of Decision Record for the Casa Diablo IV Geothermal

Development Project.

. In September20l3, prepared teckrnical report on Effluent Limitation Guidelines for Best

Available Technology Economically Available (BAT) for Bottom Ash Transport Waters

tiom Coal-Fired Power Plants in the Steam Electric Power Generatins Point Source

Category.

. In July 2013, prepared technical reporton Initial Study/Mitigated Negative Declaration for
the Valero Crude by Rail Project. Benicia, California, Use Permit Application I2PLN-00063.

. In July 2013, prepared technical report on fugitive particulate matteremissions from coal

train staging at the proposed Coyote Island Terminal, Oregon, for draft Permit No. 25-0015-

sT-O1 .

. In July 2013, prepared technical comments on air quality impacts of the Finger Lakes LPG

Storage Facility as reported in various Environmental Impact Statements.

. In July 2013, prepared technical comments on proposed Greenhouse Gas PSD Permit forthe
Celanese Clear Lake Plant, including cost analysis of COz capture, transport. and

sequestration.

. In June/July 2013, prepared technical comments on proposed Draft PSD Preconstruction

Permit for Greenhouse Gas E,mission for the ExxonMobil Chemical Company Baytown

Olefins Plant. including cost analysis of CO2 capture, transport, and sequestration.

. In June 2013, prepared technical report on a Mitigated Negative Declaration for a new rail

terminal at the Valero Benicia Refinery to import increased amounts of "North American"
crudes. Comments addressed air quality impacts of ref-ining increased amounts of tar sands

crudes.

. In June 2013, prepared technical report on Draft Environmental Impact Report forthe
Califbrnia Ethanol and Power Imperial Valley I Project.

. In May 2013, prepared comments on draft PSD permit fbr major expansion of midwest

refinery to process 100% tar sancls crudes. including a complex netting analysis involving
debottlenecking, piecemealing. and BACT analyses.

. In April 2013, prepared technical report on the Draft Supplemental Environmental Impact

Statement (DSEIS) for the Keyst,cn€ XL Pipeline on air quality impacts from refining
increased amount of tar sands crudes at Refineries in PADD 3.

. In October 2012. prepared technical report on the Environmental Review for the Coyote
Island Terminal Dock at the Port of Morrow on fugitive particulate matter emissions.

. In October 2012-October 2014, review and evaluate Flint Hills West Application for an

expansion/modif-ication for increilsed (Texas, Eagle Ford Shale) crude processing and related

modiflcation, including netting and BACT analysis. Assist in settlement discussions.
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In February 2012, prepared comnrents on BART analysis in PA Regional Haze SIP, 77 FR

3984 (Jan. 26,2012). On Sept. 29,201 5, a federal appeals court overturned the U.S. E,PA's

approval of this plan, based in pa,rt on my comments. concluding "..we will vacate the 2014

Final Rule to the extent it approved Pennsylvania's source-specific BART analysis and

remand to the EPA for further proceedings consistent with this Opinion." Nat'l Parks

Conservation Assoc. v. EPA. 3d Cir.. No. I 4-3147 ,9ll9ll5.
Prepared cost analyses and comrnents on New York's proposed BART determinations for
NOx, SO2, and PM and E,PA's proposed approval of BART determinations for Danskammer
Generating Station under New York Regional Haze State Implementation Plan and Federal

Implementation Plan, 77 FR 5l9l 5 (August28,2012).

Prepared cost analyses and comrnents on NOx BART determinations for Regional Haze State

Implementation Plan for State of Nevad a, 77 FR 23 l 9 l (April | 8. 2012) and 77 FR 25660

(May |,2012).

Prepared analyses of and comments on New Source Performance Standards for Greenhouse

Gas E,missions fbr New Stationary Sources: Electric Utility Generating Units, 77 FR 22392

(April 13, 2012).

Prepared comments on CASPR-EIART emission equivalency and NOx and PM BART
determinations in EPA proposed approval of State Implementation Plan for Pennsylvania
Regional Haze Implementation Plan.77 FR 3984 (January 26.2012).

Prepared comments and statistical analyses on hazardous air pollutants (HAPs) emission
controls, monitoring, compliance methods, and the use of surrogates foracid gases, organic
HAPs. and metallic HAPs fbr prc,posed National Emission Standards for Hazardous Air
Pollutants from Coal- and Oil-Fired Electric Utilitv Steam Generating Units. 76 FR 24976

(May 3, 201 I ).

Prepared cost analyses and comrnents on NOx BART determinations and emission
reductions for proposed Federal Implementation Plan for Four Corners Power Plant, 75 FR

64221 (October I 9. 2010).

Prepared cost analyses and comments on NOx BART determinations for Colstrip Units l- 4
fbr Montana State Implementation Plan and Regional Haze Federal Implementation Plan,77
FR 23988 (April 20.2010).

For EPA Region 8, prepared report: Revised BART Cost Effectiveness Analysis for Tail-End
Selective Catalytic Reduction at the Basin E,lectric Power Cooperative Leland Olds Station

lJnit 2 Final Report, March 2011. in support of 76 FR 58570 (Sept. 2l,20ll).
For E,PA Region 6, prepared repc'rt: Revised BART Cost-Effectiveness Analysis for
Selective Catalytic Reduction at the Public Service Company of New Mexico San Juan

Generating Station, November 2()l 0. in support of 76 FR 52388 (Aug. 22,2011).
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,, For EPA Region 6, prepared report: Revised BART Cost-Effectiveness Analysis fbr Flue

Gas Desulfurization at Coal-Firecl Electric Generating Units in Oklahoma: Sooner Units I &
2, Muskogee Units 4 & 5, Northeastern Units 3 &4, October20l0, in supportof 76 FR

16168 (March 26,2011). My work was upheld in: State rt'Oklahoma v. EPA, App.Case l2-
9526 ( lOth Cri. July I 9, 201 3).

, ldentified errors in N:O emission factors in the Mandatory Greenhouse Gas Reporting Rule.

40 CFR 98. and prepared technical analysis to support Petition fbr Rulemaking to Correct
E,missions Factors in the Mandatory Greenhouse Gas Reporting Rule, filed with EPA on

| 01281 10 .

, Assisted interested parties develop input fbr and prepare comments on the Infbrmation
Collection Request for Petroleum Refinery Sector NSPS and NESHAP Residual Risk and

Technology Review, 7 5 FR 60 107 (9129/ I 0).

. Technical reviewer of EPA's "E,mission Estimation Protocol for Petroleum Refineries,"
posted for public comments on CHIEF on 12123109, prepared in response to the City of
Houston's petition under the Data Quality Act (March 2010).

, Prepared comments on SCR cost ef'fectiveness for E,PA's Advanced Notice of Proposed

Rulemaking, Assessment of Anticipated Visibility Improvements at Surrounding Class I

Areas and Cost Effectiveness of Ilest Available Retrofit Technology for Four Corners Power

Plant and Navajo Generating Station, T4 FR 44313 (August 28. 2009).

. Prepared comments on Proposed Rule fbr Standards of Perfbrmance fbr Coal Preparation and

Processing Plants. 74 FR 25304 (May 27 .2009).

. Prepared comments on draft PSD permit for majorexpansion of midwest refinery to process

up to 100% tar sands crudes. Participated in development of monitoring and controls to

mitigate impacts and in negotiating a Consent Decree to settle claims in 2008.

. Reviewed and assisted interested parties prepare comments on proposed Kerrtucky air toxic
regulations at 401 KAR 64:005. (i1010.64:020, and 64:030 (June 2007).

. Prepared comments on proposed Standards of Performance for Electric Utility Steam

Cenerating Units and Small Industrial-Commercial-lndustrial Steam Generating Units. 70 FR

97 06 (February 28. 2005).

. Prepared comments on Louisville Air Pollution Control District proposed Strategic Toxic Air
Reduction regulations.

. Prepared comments and analysis of BAAQMD Regulation. Rule I l, Flare Monitoring at

Petroleum Refineries.

. Prepared comments on Proposed National Emission Standards for Hazardous Air Pollutants:
and. in the Alternative. Prooosed Standards of Perfbrmance for New and Existine Stationarv
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Sources: Electricity Utility Stearn Generating Units (MACT standards fbr coal-fired power

plants).

Prepared Authority to Construct Permit for remediation of a large petroleum-contaminated

site on the California Central Coast. Nesotiated conditions with agencies and secured

permits.

Prepared Authority to Construct Permit for remediation of a fbrmer oil field on the California
Central Coast. Participated in neglotiations with agencies and secured permits.

Prepared and/or reviewed hundreds of environmental permits, including NPDES, UIC,
Stormwater, Authority to Construct, Prevention of Significant Deterioration. Nonattainment

New Source Review, Title V, ancl RCRA, among others.

Participated in the development c,f the CARB document, Guidance./br Power Plant Siting
anrl Best Available Conlrol Technolog,,, including attending public workshops and filing
technical comments.

Perfbrmed data analyses in support of adoption of emergency power restoration standards by

the California Public Utilities Comrnission fbr "major" power outages. where major is an

outage that simultaneously affects l0o/o of the customer base.

Drafted portions of the Good Neighbor Ordinance to grant Contra Costa County greater

authority over saf-ety of local industry, particularly chemical plants and ref-tneries.

Participated in drafting BAAQMD Regulation 8, Rule 28, Pressure Relief Devices" including
participation in public workshops;, review of staff reports, draft rules and other technical

rnaterials, preparation of technica,l comments on stafTproposals, research on availability and

costs of methods to control PRV releases. and negotiations with staff.

Participated in amending BAAQMD Regulation 8. Rule 18. Valves and Connectors.
including participation in public,workshops. review of staff reports, proposed rules and other

supporting technical material, preparation of technical comments on staff proposals, research

on availability and cost of low-leak technology, and negotiations with staff.

Participated in amending BAAQMD Regulation 8, Rule 25, Pumps and Compressors.

including participation in public 'workshops, review of staff reports, proposed rules. and other

supporting technical material, preparation of technical comments on staff proposals, research

on availability and costs of low-leak and seal-less technology, and negotiations with staff.

Participated in amending BAAQMD Regulation 8. Rule 5, Storage of Organic Liquids.
including participation in public'workshops. review of staff reports, proposed rules, and other

suppofting technical rnaterial, preparation of technical comments on staff proposals, research

on availability and costs of contrr:lling tank emissions, and presentation of testimony before

the Board.
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Participated in amending BAAQN'ID Regulation 8. Rule 18, Valves and Connectors at

Petroleum Refinery Complexes, including participation in public workshops, review of staff

reports, proposed rules and other supporting technical material, preparation of technical

comments on stafTproposals, research on availability and costs of low-leak technology, and

presentation of testimony before the Board.

Participated in amending BAAQN4D Regulation 8, Rule 22.Yalves and Flanges at Chemical

Plants, etc, including participationr in public workshops, review of staff reports, proposed

rules, and other supporting technical material. preparation of technical comments on staff
proposals. research on availability and costs of low-leak technology, and presentation of
testimony before the Board.

Participated in amending BAAQN4D Regulation 8, Rule 25, Pump and Compressor Seals,

including participation in public workshops, review of staff reports, proposed rules, and other

supporting technical material, preparation of technical comments on staff proposals, researcl.t

on availability of low-leak technology, and presentation of testimony before the Board.

Participated in the development of the BAAQMD Regulation2, Rule 5, Toxics, including

participation in public workshops,, review of staff proposals, and preparation of technical

comments.

Participated in the development of SCAQMD Rule 1402. Control of Toxic Air Contaminants

from Existing Sources, and proposed amendments to Rule 1401. New Source Review of
Toxic Air Contaminants, in I 993, including review of staff proposals and preparation of
technical comments on same.

Participated in the development of the Sunnyvale Ordinance to Regulate the Storage, Use and

Handling of Toxic Gas, which was designed to provide engineering controls fbr gases that

are not otherwise regulated by the, Unifbnn Fire Code.

Participated in the drafting of the Statewide Water Quality Control Plans for Inland Surface

Waters and Enclosed Bays and Es;tuaries. including participation in workshops, review of
draft plans. preparation of technical comments on draft plans. and presentation of testimony

before the SWRCB.

Participated in developing Se perrnit effluent limitations fbr the five Bay Area refineries,

including review of staff proposals. statistical analyses of Se effluent data, review of
literature on aquatic toxicity of Se, preparation of technical comments on several staff
proposals, and presentation of testimony before the Bay Area RWQCB.

Represented the Califbrnia Department of Water Resources in the l99l Bay-Delta Hearings

befbre the State Water Resources Control Board, presenting sworn expert testimony with

cross examination and rebuttal on a striped bass model developed by the California
Department of Fish and Game.
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. Represented the State Water Contractors in the 1987 Bay-Delta Hearings before the State

Water Resources Control Board, presenting sworn expert testimony with cross examination
and rebuttal on natural flows,, historical salinity trends in San Francisco Bay, Delta outflow.
and hydrodynamics of the South Bay.

. Represented interveners in the licensing of over 20 natural-gas-fired power plants and one

coal gasification plant at the California Energy Commission and elsewhere. Reviewed and

prepared technical comments on applications for certification. preliminary staff assessments.

flnal staff assessments, prelirninary determinations of compliance, final determinations of
compliance, and prevention of significant deterioration permits in the areas of air quality,
water supply. water quality. biolc,gy. public health, worker safbty, transportation, site

contamination. cooling systems, and hazardous materials. Presented written and oral

testimony in evidentiary hearings with cross examination and rebuttal. Participated in

technical workshops.

. Represented several parties in the: proposed merger of San Diego Gas & E,lectric and

Southern California Edison. Prepared independent technical analyses on health risks, air
quality, and water quality. Presented written and oral testimony before the Public Utilities
Commission administrative law judge with cross examination and rebuttal.

. Represented a PRP in negotiatiorrs with local health and other agencies to establish impact of
subsurface contamination on overlying residential properties. Reviewed health studies

prepared by agency consultants and worked with agencies and their consultants to evaluate

health risks.

WAT E R Q U ALI TY/R E S OURCE,S

. Directed and participated in research on environmental impacts of energy development inthe
Colorado River Basin, including contamination of surf-ace and subsurface waters and

modeling of f'low and chemical transport through fractured aquifers.

. Played a major role in Northern California water resource planning studies since the early
1970s. Prepared portions of the llasin Plans fbrthe Sacramento, San Joaquin, and Delta
basins including sections on water supply. waterquality, beneflcial uses. waste load

allocation, and agricultural drainage. Developed water quality models fbr the Sacramento and

San Joaquin Rivers.

. Conducted hundreds of studies o'r'erthe past 40 years on Delta water supplies and the impacts

of exports from the Deltaon waterquality and biological resources of the Central Valley.
Sacramento-San Joaquin Delta, and San Francisco Bay. Typical examples include:

l. E,valuate historical trends in salinity, temperature, and flow in San Francisco Bay

and upstream rivers to determine impacts of water exports on the estuary:
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2. Evaluate the role of ex.ports and natural factors on the food web by exploring the

relationship between salinity and primary productivity in San Francisco Bay,

upstream rivers, and ocean;

3. Evaluate the effects o1'exports. other in-Delta, and upstream factors on the

abundance of salmon and striped bass;

4. Review and critique agency fishery models that link water exports with the

abundance of striped bass and salmon;

5. Develop a model based on GLMs to estimate the relative impact of exports, water

facility operating variables, tidal phase, salinity, temperature, and other variables

on the survival of salmon smolts as they migrate through the Delta;

6. Reconstruct the natural hydrology of the Central Valley using water balances,

vegetation mapping. reservoir operation models to simulate flood basins,

precipitation records, rlree ring research. and historical research;

7. Evaluate the relationship between biological indicators of estuary health and

down-estuary position of a salinity surrogate (X2);

8. Use real-time fisheries monitoring data to quantify impact of exports on fish

migration;

9. Refine/develop statist'ical theory of autocorrelation and use to assess strength of
relationships between biological and f'low variables;

10. Collect, compile, and analyze water quality and toxicity data for surface waters in

the Central Valley to assess the role of water quality in fishery declines;

I l. Assess mitigation measures, including habitat restoration and changes in water

project operation. to nrinimize flshery impacts:

12. E,valuate the impact of unscreened agricultural water diversions on abundance of
larval fish:

13. Prepare and present te,stimony on the impacts of water resources development on

Bay hydrodynamics, salinity, and temperature in water rights hearings;

14. Evaluate the irnpact of boat wakes on shallow water habitat, including
interpretation of historical aerial photographs;

15. Evaluate the hydrodyrramic and water quality impacts of converting Delta islands

into reservoirs:

16. Use a hydrodynamic rnodel to simulate the distribution of larval fish in a tidally
inf'luenced estuary;

17. Identify and evaluate non-export factors that may have contributed to fishery

declines, including predation, shifts in oceanic conditions, aquatic toxicity from
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pesticides and mining wastes, salinity intrusion froru channel dredging, loss of
riparian and marsh habitat, sedimentation from upstream land alternations. and

changes in dissolved oxygen, flow, and temperature below dams.

Developed, directed. and participated in a broad-based research program on environmental
iSSues and control technology fbr energy industries including petroleum, oil shale, coal
nnining, and coal slurry transport. Research included evaluation of air and water pollution,
dlevelopment of novel, low-cost technology to treat and dispose of wastes, and development
and application of geohydrologic models to evaluate subsurface contamination from in-situ
retorting. The program consisted of government and industry contracts and employed 45

t,echnical and administrative personnel.

Coordinated an industry task force established to investigate the occurrence. causes. and

solutions for corrosion/erosion and mechanical/engineering failures in the waterside systems
(e.g., condensers, stearn generation equipment) of power plants. Corrosion/erosion failures
caused by water and stearn contamination that were investigated included waterside corrosion
caused by poor microbiological treatment of cooling water, steam-side corrosion caused by

ammonia-oxygen attack of copper alloys. stress-corrosion cracking of copper alloys in the air
cooling sections of condensers, tr-rbe sheet leaks. oxygen in-leakage through condensers.
v'olatilization of silica in boilers and carry overand deposition on turbine blades, and iron
corrosion on boiler tube walls. Vlechanical/engineering failures investigated included: stearn

i,mpingement attack on the steam side of condenser tubes, tube-to-tube-sheet joint leakage.

flow-induced vibration, structural design problems, and mechanical failures due to stresses

irnduced by shutdown. startup andl cycling duty, among others. Worked with electric utility
prlant owners/operators, condenser and boiler vendors. and architect/engineers to collect data

t,c document the occurrence of and causes for these problems, prepared reports summarizing
tlhe investigations. and presented the results and participated on a committee of industry
experts tasked with identifying solutions to prevent condenser f'ailures.

E:valuated the cost ef-fectiveness and technical feasibility of usirrg dry cooling and parallel
dlry-wet cooling to reduce water clemands of several large natural-gas fired power plants in
Califbrnia and Arizona.

Designed and prepared cost estimates for several dry cooling systems (e.g., fin fan heat

exchangers) used in chemical plants and refineries.

Designed. evaluated. and costed s;everal zero liquid discharge systems fbr power plants.

Evaluated the impact of agricultural and mining practices on surf-ace waterquality of Central
\/alley steams. Represented municipal water agencies on several f'ederal and state advisory
committees tasked with gathering, and assessing relevant technical information, developing
vvork plans, and providing oversight of technical work to investigate toxicity issues in the
vyatershed.
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,41 R QU ALITY/PU BLI C H EALTH

,' F'|repared or reviewed the air quality and public health sections of hundreds of E,lRs and EISs

on a wide range of industrial. commercial and residential projects.

,, F'repsred or reviewed hundreds of NSR and PSD permits fbr a wide range of industrial

f,ac ilities.

" Designed, implemented, and directed a2-year-long community air quality monitoring
p,rogram to assure that residents downwind of a petroleum-contaminated site were not

irnpacted during remediation of petroleum-contaminated soils. The program included real-

time monitoring of particulates, diesel exhaust, and BTEX and time integrated monitoring fbr
o,V€r 100 chemicals.

', Designed, implemented. and directed a 5-year long source, industrial hygiene, and ambient

nronitoring program to characteri"ze air emissions. employee exposure, and downwind
environmental impacts of a first-generation shale oil plant. The program included stack

nnonitoring of heaters. boilers, incinerators, sulfur recovery units. rock crushers, API
separator vents, and wastewater pond fugitives for arsenic, cadmium, chlorine, chromium,

nnercury. l5 organic indicators (e.g.. quinoline, pyrrole, benzo(a)pyrene, thiophene, benzene),

sulfur gases. hydrogen cyanide. and ammonia. In many cases, new methods had to be

dleveloped or existing methods m,cdifled to accommodate the complex matrices of shale plant

8;ases.

. Conducted investigations on the impact of diesel exhaust fiom truck traffic fiom a wide range

c,f facilities including mines, larg,: retail centers, light industrial uses, and sports facilities.
C'onducted traffic surveys, continuously monitored diesel exhaust using an aethalometer, and

prrepared health risk assessments using resulting data.

. Conducted indoor air quality investigations to assess exposure to natural gas leaks.

presticides, molds and fungi, soil gas from subsurface contamination, and outgasing of
carpets, drapes, furniture and construction materials. Prepared health risk assessments using

collected data.

. F'repared health risk assessments. emission inventories, air quality analyses. and assisted in

the permitting of over 70 I to 2 N'lW emergency diesel generators.

. Prepare over 100 health risk assessments, endangerment assessments, and other health-based

studies for a wide range of industrial facilities.

. [)eveloped methods to monitor trace elements in gas streams, including a continuous real-

time monitor based on the Zeema.n atomic absorption spectrometer, to continuously measure

rnercury and other elements.
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, F'erformed nuisance investigations (odor, noise, dust, smoke, indoor air quality, soil

contamination) fbr businesses, industrial facilities. and residences located proximate to and

dlownwind of pollution sources.

PUEILICATIONS AND PRESENTATIONS (Partial List - Representative
Publications)

,1.P. Irox, P.H. Hutton, D.J. Howes, A.J. Draper, and L. Sears, Reconstructing the Natural

Hydrology of the San Francisco Bay-Delta Watershed. Hydrology and Earth System Sciences.

Special Issue: Predictions under Change: Water, E,arth, and Biota in the Anthropocene, V. 19, pp.

+251.4274,20|5.[!!p-,llv-gwr,-v-...i:y-i!.l.p'j:s'qf|.:.$.Y-sL.Q.ti.'tplil.-9l

D.J. Howes, P. Fox, and P. Hutton, Frvapotranspiration from Natural Vegetation in the Central

Valk:y of Califbrnia: Monthly Grass Reference Based Vegetation Coefficients andthe Dual Crop

Coefficient Approach, Accepted fbr I'}ublication in Journal o.f Hydrologic: Engineering, October

t3. 2014.

Phyllis Fox and Lindsey Sears, l,{atural Vegetation in the Centrul Valley of CaliJbrnia, June

2014, Prepared fbr State Water Contractors and San Luis & Delta-Mendota Water Authority, 3 | I
pg.

J.P. Fox, T.P. Rose, and T.L. Sawyer. Isotope Hydrology of a Spring-fed Waterfall in Fractured

Volcanic Rock, 2001 .

C.E,. Lambert. E.D. Winegar, and Ph;rllis Fox, Ambient and Human Sources of Hydrogen

Sulflde: An Explosive Topic. Air & \ilaste Management Association, June 2000. Salt Lake City'.

IJT.

San lluis Obispo County Air Pollution Control District and San Luis Obispo County Public

Health Department. Community Monitoring Program, February 8, 1999.

The Bay Institute, From the Sierra to the Sea. The Ecological Historv o/ the San Franci,vco Bay-

Delta Watershed. 1998.

J. Phyllis Fox. Well Inter/brence Effects o/'HDPP's Proposed WelUielcl in the Victor Valley
Wutetr District, Prepared fbr the Calilbrnia Unions for Reliable E,nergy (CURE), October 12,

| 998.

J. Phyllis Fox, Air Quality Impacts o.f'LlsingCPVC Pipe in Intloor Residential Potable l4/ater

S-r,stems, Report Prepared for California Pipe Trades Council. Califbrnia Firefighters Association,
and other trade associations. August 29. 1998.

J. Phyllis Fox and others,Authorily to C'onstruct Avila Beach Remetliation Project.Prepared for
Unor;al Corporation and submitted to San Luis Obispo Air Pollution Control District, June 1998.
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L Phyllis Fox and others. Authority to Construct Former Guadalupe Oil Field Remediation

Project, Prepared fbr Unocal Corporertion and submitted to San Luis Obispo Air Pollution

Control District. May 1998.

I. Phyf lis Fox and Robert Sears , Health Risk Assessment.fbr the Metropolitan Oakland
International Airport Proposed Airport Development Program, Prepared for Plumbers &
Stearnfitters U.A. Local342. Decemtrer 15. 1997.

Levine-Fricke-Recon (Phyllis Fox and others), Preliminary Endangerment Assessment Work

Plan.for the Study Area Operable (lnit, Former Solano County Sanitary Landfill, Beniciu,

Cali/brnia, Prepared fbr Granite Management Co. for submittal to DTSC, September 26, 1991 .

Phyllis Fox and Jeff Miller. "Fathead Minnow Mortality in the Sacramento River." 1EP

Nev,:sletter, v. 9. n. 3. 1996.

Jud lvlonroe, Phyllis Fox. Karen Levv. RobertNuzum, Randy Bailey, Rod Fujita, and Charles

Hans;on. Habitat Restoration in Aquatic Ecosystems. A Review of the Scienti/ic Literature
Relatecl to the Principles o/'Habitat Restorution, Part Two. Metropolitan Water District of
Southern California (MWD) Report" 1996.

Phyllis Fox and Elaine Archibald,Aquatic Toxicitv and Pesticides in Sur/ace Waters o/'the

Central Valley, California Urban Water Agencies (CUWA) Report. September 1997.

Phyllis Fox and Alison Britton, Evaluation of the Relationship Befween Biological Indicutors
sntl the Position qf X2, CUWA Report. 1994.

Phyllis Fox and Alison Britton, Pred,ictive Ability ofthe Striped Buss Model, WRINT DWR-206,

1992.

J. Phyllis Fox, An Histrtrical Overviev, o/'Environmental C-ondition:; ut the l\'lorth Canyon Area rf'
the lrormer Solano County Sanitarv )',antl/ill, Report Prepared for Solano County Departrnentof
Environmental Management. | 991 .

J. Phyllis Fox, An Historical Overviev, o/'Environmental Conditions at the East Canyon Area of'
the lrormer Solano County Sanitary )',and./ill, Report Prepared fbr Solano County Departrnent of
Environmental Management, I 991.

Phylf is Fox, Trip 2 Report, Environn,,ental Monitoring Plan, Parachute Creek Shale Oil
Program, Unocal Report. l99l .

J. P. Fox and others. "Long-Term Annual and Seasonal Trends in Surf-ace Salinity of San

Francisco Bay." Journal of Hydrolog;y, v . 122, p. 93- | l7 , l99l .

J. P. Fox and others, "Reply to Discussion by D.R. Helsel and E,.D. Andrews on Trends in

Freslrwater Inflow to San Francisco tlay fiom the Sacramento-San Joaquin Delta," Water

Resources Bulletin. v.27 . no. 2. 1991 .
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.t. P. Fox and others, "Reply to Discussion by Philip B. Williarns on Trends in Freshwater Inflow
lo San Francisco Bay from the Sacramento-San Joaquin Delta," Water Resource,s Bulletin.v.27.
no.2.1991.

.t. P. Fox and others. "Trends in Freshwater Inflow to San Francisco Bay from the Sacramento-

lian Joaquin Delta," Water Resources Bulletin, v.26, no. l. 1990.

.t. P. Fox, "Water Development Increases Freshwater Flow to San frrancisco Bay," SCWC
,Uptlute, v. 4, no.2, 1988.

.1. P. Fox, Freshwater Inflow to San F'rancisco Bay Under llatural Conditions, State Water
(lontracts. Exhibit 262, 58 pp., I 987.

.t. P. Fox, "The Distribution of Mercury During Simulated In-Situ Oil Shale Retorting,"
,environmental Science and Technolog/, v. 19, no. 4, pp. 3l6-322, 1985.

.1. P. Fox, "El Mercurio en el Medio Ambiente: Aspectos Ref-erentes al Peru." (Mercury in the

l--nvi,ronment: Factors Relevant to Peru) Proceedings of Simposio Los Pesticidas y el Medio
,{mbiente," ONERN-CONCYTEC, L,ima, Peru, April 25-27. 1984. (Also presented at lnstituto
'fecnologico Pesquero and Instituto del Mar del Peru.)

.1. P. Fox, "Mercury. Fish. and the Peruvian Diet." Boletin de Investigacion,lnstituto Tecnologico

Pe:squero. Lima, Peru, v.2, no. l,pp.9l-l 16. 1984.

.1. P. Fox, P. Persofl A. Nemon. and R. N. Heistand, "The Mobility of Organic Compounds in a
,Sodisposal System ." Proceedings o.f',rhe Seventeenth Oil Shale Symposium, Colorado School of
Vines Press" Golden. CO. 1984.

P. Pe:rsoff and J. P. Fox. "E,valuation of Control Technology for Modified In-Situ Oil Shale

Retorts," Proceeding,s o/'the Sixteentlit Oil Shale S1;rnposium,Colorado School of Mines Press,

Golden. CO. I 983.

,1. P. Fox, Leachingof Oil Shale SoliclWa.stes; A C.riticrtl Review. University of Colorado Report,

2,15 pp.. July 1983.

I. P. Fox.Source Monitoring./br Unregulctted Pollutants.fiom the White River Oil Shale Projec't,

VTN Consolidated Report, June 1983.

A. S Newton. J. P. Fox. H. Villarreali, R. Raval. and W. Walker II, Organic Compounds in Coul
\lurry Pipeline W'aters, Lawrence Berkeley Laboratory Report LBL-15121,46 pp., Sept.1982.

M. Cioldstein et al., High Level lVucle'ar Waste Standards Analysis, Regulutory Framework
Com.parison. Battelle Memorial Institute Report No. BPMDl82lE 5l 5-06600/3, Sept. 1982.

J. P. Fox et al., Literuture and Data Search of Water Resource Inrttrmation oJ'the Colorado,

LJtuh,, and Wyoming Oil Shale Basin,s', Vols. l-12, Bureau of Land Management, 1982.
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A. T. Hodgson, M. J. Pollard. G. J. Harris. D. C. Girvin. J. P. Fox, and N. J. Brown, Mercury
Mas:; Distribution During Lahoratorv and Simulated In-Situ Retorling, Lawrence Berkeley
Labcrratory Report LBL- 12908. 39 pp.. Feb. I 982.

E. J. Peterson, A. V. Henicksman. J. P. Fox, J. A. O'Rourke. and P. Wagner, As,;e.ssment and

Control o.f Water Contamination Associated v,ith Shale Oil Extraction and Processing, Los

Alanros National Laboratory Report I-A-9084-PR, 54 pp., April 1982.

P. Persoff and J. P. Fox, Control Technolog.for In-Situ Oil Shale Retorts, Lawrence Berkeley
Labcrratory Report LBL-14468, ll8 pp., Dec. 1982.

J. P. Fox, Codisposal Evaluation: Environmental Signdicance o/'Organic Compounds,
Development Engineering Report, lCt4 pp., April 1982.

J. P. Fox . A Proposed Strategy.for Developing an Environmental Water Monitoring Plan for the

Parcrho-Llte Projecl. VTN Consolidated Report, Sept. 1982.

J. P. Fox, D. C. Girvin. andA. T. Hodgson, "Trace Elernents in Oil Shale Materials," Energyand
Environmental Chemislry, Fossil Fttels, v. I , pp. 69- l 0l . I 982.

M. N4ehran. T. N. Narasimhan. and J. P. Fox. "Hydrogeologic Consequences of Modifled In-situ
Retorting Process, Piceance Creek Basin. Colorado ," Proc'eetlings oJ'the Fourteenth Oil Shale

S.ymposiun, Colorado School of Mines Press, Golden, CO, l98l (LBL-12063).

U. S. DOE (J. P. Fox and others), l4/e'stern Oil Shale Developmenl; A Technolog,, Assessment, v.

l-9. Pacific Northwest Laboratory Report PNL-3830, l98l .

J. P. Fox (ed), "Oil Shale Research." Chapter from the Energg,t and Environmenl Division Annuul
Report 1980, Lawrence Berkeley l-aboratory Repoft LBL-11989,82 pp., l98l (authororco-
author of four articles in report).

D.C. Girvin and J.P. Fox. On-Line Zeeman Atomic Absorption Spectroscopy fbr Mercury
Analysis in Oil Shale Gases. U.S. EPA Report EPA-60017-80-130. June 1980.

J. P. Fox, The Partitioning oJ'Major, Minor, and Trace Elements during In-Situ Oil Shale

Retorting, Ph.D. Dissertation, U. of Ca., Berkeley, also Report LBL-9062,441 pp., 1980 (Diss.

Ahst Internat., v. 41, no. 7. l98l).

J.P. lFox, "Elemental Composition of Simulated In Situ Oil Shale Retort Water," Analysis o/'
Il'aters Associated v,ith Alternative F-uel Production, ASTM STP 720. L.P. Jackson and C.C.

Wright, Eds.. American Society for l-esting and Materials, pp. l0l- 128, l 981 .

J. P. Fox. P. Persoff, P. Wagner, and E,. J. Peterson, "Retort Abandonment -- Issues and Research

Neecls." inOil Shale: the EnvironmentalChallenges, K. K. Petersen (ed.), p. 133, 1980

(Lavrrence Berkeley Laboratory Report LBL- | 1 197).
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,1. P. Fox and T. E. Phillips, "Wastewater Treatment in the Oil Shale Industry." in Oil Shale: the

Envi,,onmental Challenges. K. K. Petersen (ed.). p.253,1980 (Lawrence Berkeley Laboratory

Repcrrt LBL- | 1214).

R. D. Giauque, J. P. Fox. J. W. Smith. and W. A. Robb. "Geochemical Studies of Two Cores

fiom the Green River Oil Shale Forrnation," Transactions, American Geophysical Union. v.61.
ro. 17. 1980.

,1. P. Fox, "The Elemental Composition of Shale Oils," Abstracts of Papers, l79th National
Veet.ing, ISBN 0-8412-0512-6. Abstract No. FUEL 17, 1980.

.1. P. Fox and P. Persoff. "Spent Shale Grouting of Abandoned In-Situ Oil Shale Retorts,"
Proceedings oJ'second (1.5. DOE Environmental Control Symposizz. CONF-800334/1, 1980

riLau,rence Berkeley Laboratory Report LBL- 107 44).

P. K, Mehta, P. Persoff, and J. P. Fox. "Hydraulic Cement Preparation from Lurgi Spent Shale."

Proceedings of the Thirteenth Oil Shule Symposium,Colorado School of Mines Press, Golden,
,CO. 1980 (Lawrence Berkeley Laboratory Report LBL-l l07l).

F. E. Brinckman, K. L. Jewett, R. H. Fish, and J. P. Fox. "Speciation of Inorganic and

'Crganoarsenic Compounds in Oil Shale Process Waters by HPLC Coupled with Graphite
Furnace Atomic Absorption (GFAA) Detectors." Abstracts of Papers, Div. of Geochemistry,
Paper No. 20, Second Chemical Congress of the North American Continent. August 25-28, 1980,

Las 'y'egas ( 1980).

,1. P. Fox. D. E,. Jackson, and R. H. Sakaji. "Potential Uses of Spent Shale in the Treatment of Oil
Shalt: Retort Waters," Proceedings o/'the Thirteenth Oil Shule Sltmposium,Colorado School of
Vini:s Press. Golden. CO, 1980 (Law,rence Berkeley Laboratory Report LBL-11072).

,1. P. Fox.The Elemental Compositiort o./'Shule Oils, Lawrence Berkeley Laboratory Report LBL-
10745. I 980.

R. H. Fish" J. P. Fox, F. E. Brinckmarr, and K. L. Jewett, Fingerprinting Inorganic and
)rgunoarsenic Compound.s in Oil Shale Process Wuters Llsing a Liquid Chromatograph
'--oupled with an,4tontic Absorption l)etector, Lawrence Berkeley taboratory Report LBL-
1 1416. l 980.

\ational Academy of Sciences (J. P. Fox and others), Sur.face Mining of l{on-Coal Minerals,
.4ppe'ndix II: Mining und Processing rt-Oil Shale and Tar Sands,222 pp., 1980.

,1. P. Fox. "Elemental Composition of'Simulated In-Situ Oil Shale Retort Water." inAnalvsisoJ
Wate'rs Associated with Alternalive F'uel Production. ASTM STP 120. L. P. Jackson and C. C.

Wrig,ht (eds.), American Society for -festing and Materials, pp. l0l- 128. 1980.

R. D. Giauque, J. P. Fox, and J. W. Smith , Characterization q/'Two Core Hctles .from the ll/aval
Oil Sihale Reserve lVumber 1, Lawrence Berkeley Laboratory Report LBL-10809, 176 pp."

Dece:mber 1980.
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B. Mt. Jones, R. H. Sakaji, J. P. Fox. and C. G. Daughton. "Removal of Contaminative

Cons;tituents from Retort Water: Difficulties with Biotreatment and Potential Applicability of
Raw and Processed Shales," EPA/DC)E Oil Shale Wastewater Treutability Workshop, December

1980, (Lawrence Berkeley Laboratorl, Report LBL-12124).

I. P. Fox , Water-Related Impacts of In-Situ Oil Shale Processing, Lawrence Berkeley Laboratory
Repcrrt LBL-6300,327 p., December I 980.

M. N4ehran. T. N. Narasimhan, and J,, P. Fox, An Investigution oJ'Dewatering./br the Modified
[n-Sttu Retorting Process, Piceance Creek Basin, Colorado, Lawrence Berkeley Laboratory

Report LBL- I I 8l 9, 105 p.. October 1980.

J. P. Fox (ed.) "Oil Shale Research," Chapter from the Energ,, and Environmenl Division Annuul
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E,. Ossio and J. P. Fox. Anaerohic Biologicul Treotment of In-Situ Oil Shale Retort Water,

Lawrence Berkeley Laboratory Report LBL-10481. March 1980.

.1. P. Fox. F. H. Pearson, M. J. Kland. and P. Persoff, Hydrologic and Water Quality Elfects ancl

C'ontrols.for SurJ'ace and Llndergrountl Coal Mining -- State oJ'Knrmledge, Issues, and Researc'h

!\'eecls. Lawrence Berkeley Laboratory Report LBL-11775, 1980.

D. C. Girvin. T. F{adeishi, and J. P. Fox, "[Jse of Zeeman Atomic Absorption Spectroscopy for
the l\leasurement of Mercury in Oil Shale Offgas." Proceedings o/ the Oil Shale Symposium:

Sampling, Analysis and Quality Assurance, U.S. EPA Report EPA-60019-80-022, March 1979

(Lavrrence Berkeley Laboratory Report LBL-8888).

D. S, Farrier. J. P. Fox. and R. E. Poulson. "lnterlaboratory, Multimethod Study of an In-Situ
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Anal,vsis and Quality Assurance. U.S. EPA Report EPA-60019-80-022. March 1979 (Lawrence

Berkeley Laboratory Report LBL-90tC2).

J. P. Fox. J. C. Evans. J. S. Fruchter. and T. R. Wildeman. "lnterlaboratory Study of E,lemental
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P. Persoffand J. P. Fox, "Control Str,ategies for In-Situ Oil Shale Retorts." Proceedings o.f'the

Tu,etlfth Oil Shale Symposium, Colorado School of Mines Press, Golden, CO. 1979 (Lawrence
Berkeley Laboratory Report LBL-9040).
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POST GRADUATE COIJRSES
(Partial)

S-Plr,rs Data Analysis, MathSo ft, 6194.

Air ['ollutant Emission Calculations, UC Berkeley Extension,6-7194
Asse,ssment, Control and Remediation of LNAPL Contaminated Sites, API and USEPA.9l94
Pesticides in the TIE Process, SETAC, 6196

Sulf,rte Minerals: Geochemistry, Crystallography, and Environmental Significance,
llineralogical Society of America/Geochemical Society, I 1i00.

Design of Gas Turbine Combined Cy'cle and Cogeneration Systems, Thermoflow, | 2100

Air-Cooled Steam Condensers and Dry- and Hybrid-Cooling Towers, Power-Gen, l2l0l
Combustion Turbine Power Augmentation with Inlet Cooling and Wet Compression,

Power-G en. l2l0l
CEQA Update, UC Berkeley Extension, 3102

The Health Eff-ects of Chemicals, Drugs, and Pollutants, UC Berkeley E,xtension,4-5102
Noise Exposure Assessment: Sampling Strategy and Data Acquisition, AIHA PDC 205,6102

Noise Exposure Measurement Instrurnents and Techniques. AIHA PDC 302.6102
Noise Control E,ngineering. AIHA PDC 432.6102

Optimizing Generation and Air Emissions, Power-Gen, 12102

Utility Industry Issues, Power-Gen. 12102

Multipollutant Emission Control, Coill-Gen, 8/03

Community Noise, AIHA PDC 104,5104
Cutting-Edge Topics in Noise and Hearing Conservation, AIHA 5104

Selective Catalytic Reduction: From Planning to Operation. Power-Gen, 12105

lmproving the FGD Decision Process. Power-Gen, 12105

E,-Discovery. CEB, 6/06
Mcllvaine Hot Topic Hour, FGD Project Delay Factors, 8/10/06
Mcllvaine Hot Topic Hour. What Mercury Technologies Are Available, 9ll4106
Mcllvaine Hot Topic Hour, SCR Catalyst Choices. 10112106

Mcllvaine Hot Topic Hour. Particulate Choices for Low Sulfur Coal, l0ll9106
Mcllvaine Hot Topic Hour, Impact of PM2.5 on Power Plant Choices. ll12106
Mcllvaine Hot Topic Hour, Dry Scrubbers, ll19106
Cost Estimating and Tricks of the Trade - A Practical Approach. PDH P159, lll19106
Process Equipment Cost Estimating by Ratio & Proportion, PDH Gl27 lll19106
Power Plant Air Quality Decisions. F'ower-Gen ll/06
Mcllvaine Hot Topic Hour. WE, E,nergies Hg Control Update, l/12107
Negotiating Perrnit Conditions. EEUC. I l2l107
BACT fbr Utilities. EEUC, ll2ll07
Mcllvaine Hot Topic Hour, Chinese FGD/SCR Program & Impact on World,2lll07
Mcllvaine Hot Topic Hour, Mercury Control Cost & Performance. 2ll5l07
Mcllvaine Hot Topic Hour, Mercury CEMS.4/12107
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Coal-to-Liquids - A Timely Revival, 9'r' Electric Power, 4130107

Advances in Multi-Pollutant and CO2 Control 'fechnologies, 9th Electric Power.4l30l07
Mcllvaine Hot Topic Hour, Measurement & Control of PM2 .5, 5117107

Mcllvaine Hot Topic Hour, Co-firing and Gasifying Biomass,513ll07
Mcllvaine Hot Topic Hour, Mercury Cost and Perfbrmance, 6ll4107
Ethanof l0l: Points to Consider When Building an Ethanol Plant, BBI International,612610T
Low Cost Optimization of Flue Gas Desulfurization Equipment, Fluent, Inc.. 716107.

Mcllvaine Hot Topic Hour, CEMS for Measurement of NH3, SO3, Low NOx, 7ll2l07
Mcllvaine Hot Topic Hour, Mercury Removal Status & Cost. 819107

Mcllvaine Hot Topic Hour, Filter Media Selection for Coal-Fired Boilers. 9ll3l0l
Mcllvaine Hot Topic Hour, Catalyst Perfbrmance on NOx. SO3, Mercury, l0/lll07
PRB Coal Users Group, PRB l0l, l214107

Mcllvaine Hot Topic Hour, Mercury Control Update, 10125107

Circulating Fluidized Bed Boilers, Their Operation, Control and Optimization, Power-Gen.
l2t8t0l
Renewable Energy Credits & Greenhouse Gas Offsets, Power-Gen, l2l9l07
Petroleum Engineering & Petroleum Downstream Marketing, PDH K I 17. l/5/08
Estimating Greenhouse Gas E,missions from Manuf'acturing. PDH Cl9l ,ll6108
Mcllvaine Hot Topic Hour, NOx Rezrgents . I ll7l08
Mcllvaine Hot Topic Hour. Mercury Control. 113ll08
Mcllvaine Hot Topic Hour, Mercury Monitoring, 316108

Mcl lvaine Hot Topic Hour, SCR Catalysts , 3ll3l08
Argus 2008 Climate Policy Outlook. 3126108

Argus Pet Coke Supply and Demand 2008,3127108
Mcllvaine Hot Topic Hour, SO3 Issues and Answers,3127l08
Mcllvaine Hot Topic Hour. Mercury Control. 4124108

Mcllvaine Hot Topic Hour, Co-Firing Biomass, 5/l/08
Mcllvaine Hot Topic Hour, Coal Gas;ification. 6/5i08
Mcllvaine Hot Topic Hour. Spray Driers vs. CFBs ,713108
Mcllvaine Hot Topic Hour, Air Pollurtion Control Cost Escalation,9l25l08
Mcllvaine Hot Topic Hour, Greenhouse Gas Strategies for Coal Fired Power Plant Operators,
t012t08
Mcllvaine Hot Topic Hour. Mercury and Toxics Monitoring, 215109

Mcllvaine Hot Topic Hour, Dry Precipitator Efficiency Irnprovements, 2ll2l09
Mcllvaine Hot Topic Hour, Coal Selection & Impact on E,missions. 2126109

Mcllvaine Hot Topic Hour, 98% Limestone Scrubber Efficiency,719l09
Mcllvaine Hot Topic Hour, Carbon Management Strategies and Technologies,6124ll0
Mcllvaine Hot Topic Hour. Gas Turtrine O&M,7122110

Mcllvaine Hot Topic Hour, Industrial Boiler MACT - Impact and Control Options. March 10,

201 |

Mcllvaine Hot Topic Hour, Fuel Impacts on SCR Catalysts. June 30, 201 l.



PHYLLIS FOX, PH.D., PAGE 39

lnterest Rates, PDH P204, 3l9ll2
Meclranics Liens, PDHOnI ine, 21241 13.
[Jnderstanding Concerns with Dry Sorbent Injection as a Coal Plant Pollution Control, Webinar
,487 4-567-839 by Cleanenergy.Org, March 4, 2013
Webinar: Coal-to-Gas Switching: What You Need to Know to Make the Investment, sponsored
lry PennWell Power Engineering Magazine, March 14,2013. Available at:
lrttps ://event.webcasts. com/v iewer/eve nt j s p?e i: | 0 | 3 47 2.


